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The  hearing  in  a  fan 
i>  tlie  point  of  greatest 
strain  —  and  Clarage- 
Kalaniazoo  Itearings  are 
linilt  to  stand  the  gaff  I 
.\Iade  in  two  parts — 
inner  sleeve  and  outer 
ease.  Sleeve  is  held  in 
case  in  an  adjustable 
liall  and  socket  support, 
allowing  self  alignment 
in  all  planes,  king  oil¬ 
ing;  well  babbitted; 
itmisually  large  bearing 
sttrfaces;  felt  washers 
at  either  end  to  keep 
dirt  out  and  oil  in. 


Wheels 


Special  desigHi,  to¬ 
gether  with  proper  pro¬ 
portioning  of  the  hous¬ 
ings,  give  high  efficiency 
and  great  capacity, 
lllades  are  formed  in 
dies  on  powerful  press¬ 
es;  every  blade  in  a 
wheel  is  i<lentical  iu 
form,  thickness  and 
weight.  .Side  rims  are 
extra  heavy  to  assttre 
rigid  support  of  the 
blades.  Every  wheel, 
after  assembly,  is  care¬ 
fully  balanced  and  test¬ 
ed. 


Fan  Shafts 


Made  of  open  hearth 
steel  grotind  to  size. 
(Ireat  care  is  taken  to 
have  the  shafts  perfect¬ 
ly  cylindrical  when 
finished.  Of  ample  size 
to  insure  minimum  de¬ 
flection  and  to  prevent 
whip|)ing  action  of 
wheels,  assuring  elimi¬ 
nation  of  vibration. 


Fan  Housing 


Of  blue  annealed, 

open  hearth  steel. 

Heavy  weight  of  steel 

plate  prevents  vibra¬ 

tion. 
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The  two  catalogs  de¬ 
scribe  these  features  of 
construction — and  oth¬ 
ers — in  detaii.  Ask  for 
yonr  copies — no  ttbii- 
gation. 


Ifs  assured  by  Clarage-Kalamazoo  Fans 

Heating  engineers  know  and  who  will  gladly  give  to  any 
the  value  of  fresh  air  architect  the  benefit  of  their 


the  value  of  fresh  air 
know  its  value  to  the  occupants 
of  the  building  and  to  the  en¬ 
gineer’s  reputation.  All  of  them, 
though,  do  not  know  how  easily 
a  constant  supply  of  fresh  air 
can  be  obtained. 

Supplying  the  right  amount  of 
pure,  sweet  air,  properly  warmed 
in  winter  and  properly  cooled  in 
summer,  is  merely  a  matter  of 
specifying  the  right  fans— fans 
like  the  Clarage-Kalamazoo  the 
dependability  of  which  has  never 
been  questioned.  Supplying  this 
fresh  air  at  the  right  place  can 
be  assured  by  consultation  with 
Clarage  engineers— men  who 
have  spent  a  lifetime  in  solving 
heating  and  ventilating  problems 


and  who  will  gladly  give  to  any 
architect  the  benefit  of  their 
knowledge. 

If  you  are  an  engineer  who  lays 
plans  for  heating  systems  in 
schools,  public  buildings,  office 
buildings,  hospitals,  factories  or 
any  other  building  where  good 
ventilation  and  heating  are  de¬ 
manded,  you  need  the  two  Clar¬ 
age  booklets  the  8>2  x  ii",  84 
page  catalog,  “Clarage-Kalama¬ 
zoo  Multiblade  Fans.”  and  the 
48  page  booklet,  “Ventilating 
with  Clarage-Kalamazoo  Fans.” 
These  booklets  will  show  you 
just  how  well  fans  can  serve, 
and  will  describe  in  detail  the 
Clarage-Kalamazoo  features 
partially  listed  opposite. 
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Send  for  list  of  references  of  school 
installations  and  complete  data 
regarding  the  Spencer  equip¬ 
ment. 


Horizontal  slow  speed  Spencer  Turbine  vacuum 
cleaning  exhauster.  Direct  motor  driven,  wide 
clearance,  multistage  type  equipment. 


Cleaning  Systems 


particularly  developed  for  the  clean¬ 
ing  of  school  buildings  in  a  sanitary 
manner  without  spreading  dust  in 
the  air,  and  giving  the  most  thorough 
and  rapid  cleaning  for  school  build¬ 
ings. 
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The  Johnson  Service  Company  functions  as 
manufacturers,  engineers  and  contractors  in 
furnishing  The  Johnson  Pneumatic  System  of 
Temperature  Regulation.  It  is  not  handled  as 
a  commodity  made  simply  to  sell.  Nor  is  the 
sale  followed  by  merely  routine,  physical 
installation.  Engineering  attention  enters 
first  and  remains  with  the  apparatus  to  the  end. 
And  with  Johnson  this  is  not  a  formality.  En¬ 
gineering  consideration  is  a  seriously  essential 
fundamental  of  correct  automatic  temperature 
control.  Therein  this  company  has  made 
automatic  temperature  control  so  desirable. 
Therein  this  company  becomes  preferable: 
being  manufacturers,  engineers,  contractors. 
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The  Report  of  the  New  York  State 
Commission  on  Ventilation 

From  a  Summary  Prepared  by  the  Commission  Expres¬ 
sing  Its  Conclusions  in  Favor  of  Window  Ventilation 


WHEX  the  New  York  State  Commission  on 
Ventilation  was  a])pointed  by  Governor  Sulzer 
in  1913,  the  ventilation  of  schools,  theatres, 
factories,  and  office  buildings  was,  as  it  still  is,  notor¬ 
iously  bad.” 

Thus  reads  the  introduction  to  the  voluminous  report 
of  the  New  York  State  Commission  on  Ventilation, 
and  the  writer,  Albert  G.  iMilbank,  who  represented 
Mrs.  Elizabeth  Milbank  Anderson  in  the  early  negotia¬ 
tions  which  led  to  the  organization  and  appointment 
of  the  commission  and  who  acted  as  treasurer  of  the 
fund  which  she  established  to  carry  on  its  work,  then 
adds : 

‘‘If-xperts  freely  expressed  the  opinion  that  hun- 
dreiK  of  thousands  of  dollars  were  annually  wasted  in 
the  installation  of  worthless 
ventilating  devices.  They 
wen  frank  in  stating  that 
ver\  little  was  positively 
known  alx)Ut  the  subject  of 
ventilation,  h  was  a  dark 
realm  of  sanitary  science 
ami  public  hygiene.  After 
a  lo'ig  period  of  scientific 
wor'  ,  necessarily  inter¬ 
rupt,  d  by  the  war,  the  coni- 
inis-'on  has  been  able  to 
coii'olc'te  its  extensive  re- 
pna  for  publication.” 

1  like  most  State  com- 
niis  ins,  this  commission 
woi’  fd  without  State  a])- 
pro.  nation,  the  entire  large 
vost  being  borne  by  the 
^lilb-.nk  Memorial  Fund, 
whi'  a  vvas  establi.shed  and 
endo'sed  by  Mrs.  Elizabeth 
Mill  auk  Anderson,  whohad 
become  greatlv  interested  in 


the  subject  of  ventilation  through  her  many  years  of 
work  and  co-operation  with  the  New  York  Association 
for  Improving  the  Condition  of  the  Poor.  “It  is  be¬ 
lieved,”  states  the  commission,  “that  the  report  will 
constitute  a  permanent  contribution  to  science  and  will 
result  in  general  improvement  of  health  and  hygiene 
conditions,  particularly  among  the  school  children  of 
the  land.” 

General  Plant  of  the  Experiments  Conducted  by  the 
Commission. 

OBJECT  OF  THE  EXPERIMENTS. 

'I'he  jiliysiological  researches  aimed  to  secure  answers 
to  the  four  following  {piestions; 

1.  What  is  the  effect  of 
the  overheating,  such  as 
obtains  in  ordinarily  occu¬ 
pied  rooms,  on  the  bodily 
processes  and  on  physical 
atid  mental  efficiency? 

2.  What  is  the  actual ' 
effect  on  the  body  of  carbon 
dioxide,  and  the  chemical 
substances  of  expired  air? 

3.  \\  hat  is  the  effect  of 
exposure  to  drafts  ami  to 
low  temperatures  and,  in 
particular,  what  is  the  rela¬ 
tion  iK-tween  previous  over¬ 
heating  and  suhsecpient  ex- 
])osure  to  cold,  on  respira¬ 
tory,  bacterial  infections 
and  on  catching  cold? 

4.  What  is  the  actual 
effect  of  dry  air  at  high  and 
moderate  temperatures  ? 
Does  dry  air  harm  the 
membranes  of  the  nose. 


PERSONNEL  OF  THE  NEW  YORK  STATE 
COMMISSION  ON  VENTILATION. 

The  is  a  list  of  the  membership  of  the 

commission  and  the  main  affiliations  of  the  personnel  at 
the  time  of  appointment : 

Professor  Charles  Edward  Amory  Winslow,  asso¬ 
ciate  professor  of  hiokiKy,  College  of  the  City  of  New 
York;  Curator  of  the  l)e])artment  of  Public  Health, 
.American  Museum  of  Natural  History. 

Dwight  D.  Kimball  (of  the  firm  of  R.  D.  Kimball 
and  Company,  New  York  City),  a  practical  ventilating 
engineer. 

Dr.  Frederick  S.  Lee,  Dalton  professor  of  physiology. 
College  of  Physicians  and  Surgeons.  New  York  City. 

Dr.  James  Alexander  Miller,  director  of  the  Tuber¬ 
culosis  Clinic,  Bellevue  Hospital,  New  York  City;  pro¬ 
fessor  of  clinical  merlicine.  College  of  Physicians  and 
Siirgt'ons,  New  York  City. 

Professor  Karl  B.  Phelps,  professor  of  chemistry. 
United  States  Hygienic  Laboratory,  Washington,  1).  C. 

Professor  Edward  Lee  Thorndike,  professor  of  edu¬ 
cational  p.sychology.  Teachers  College,  Columbia  Uni¬ 
versity. 
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])r()mote  infections  and  conduce  to  nervousness? 

To  answer  these  (|uestions  an  extensive  series  of 
exjieriinents  was  conducted.  Most  of  these  were  car¬ 
ried  on  in  two  chamhers  especially  etptipped  by  the 
commission  for  the  purpose  in  rooms  provided  in  the 
College  of  the  City  of  New  York  by  the  college  authori¬ 
ties.  Two  adjacent  rooms  were  used,  one  known  as 
the  Apparatus  Room,  which  contained  the  equipment 
for  controlling  air  conditions  in  a  second  room,  known 
as  the  ( )l)servation  Room.  'I'he  apparatus  installed  was 
ade(juate  to  control  the  temperature,  humidity,  move¬ 
ment,  amount  of  air  supply,  and  to  secure  complete 
records  of  such  physical  and  chemical  conditions  of 
the  air  as  were  required. 

Fifteen  .series  of  ex|)eriments  were  conducted  in  these 
rooms,  from  December  8.  1913,  to  January  28,  1916. 
As  a  rule,  a  scpiad  of  ftmr  subjects  was  used  as  a  work¬ 
ing  unit.  'Phese  were  under  observation  for  periods  of 
one  week  to  as  long  as  six  weeks.  Male  and  female 
subjects  were  used,  mostly  college  or  high  school  stu¬ 
dents.  In  all,  113  dififerent  persons  were  under  obser¬ 
vation. 

'Phe  main  experiments  involved  a  study  of  the  effects 
of  air  temperature,  air  humidity  and  fresh  and  stale 
air.  'Phe  temperatures  studied  were  normal  tempera¬ 
ture,  68°  ;  moderately  high  temperature,  75°  ;  and  high 
tem]x*rature,  86°  F.  'Phe  humidities  studied  were 
medium,  50%  saturation,  and  high,  80%  saturation. 
'Phe  normal  temperature,  68°  F. ;  is  what  is  pretty 
generally  agreed  to  be  a  comfortable,  indoor  temperature 
in  this  climate.  'Phe  middle  temperature  studied,  75° 
F'.,  represented  a  condition  of  moderate  over-heating. 
The  high  temperature  of  86°  F.,  especially  with  high 
humidity,  represented  the  unpleasant  condition  of  an 
uncomfortably  hot,  “muggy”  day. 

'Phe  observations  which  were  made  on  the.  subjects 
by  a  staff  of  specialists  were  extensive  in  type,  as  well 
as  in  numl>er.  'Phe  physiological  ob.servations  included 
records  of  changes  in  body  temperature,  blood  pressure, 
heart  rate,  and  respiration.  In  certain  s|)ecial  studies, 
observations  were  made  on  the  amount  of  heat  produced 
by  the  body,  the  chemical  content  of  respired  air,  and 
the  air  in  the  lungs,  the  duration  of  digestion,  and  the 
condition  of  the  blood.  An  important  series  of  experi¬ 
ments  was  conducted  to  determine  the  effect  of  air 
conditions  and  weight-lifting  apparatus. 

In  addition,  studies  were  made  on  physical  efficiency 
by  means  of  a  stationary  bicycle  and  weight-lifting 
apparatus. 

P.sychological  observations  were  similarly  made 
through  exhaustive  tests  measuring  memory,  judgment, 
power  of  attention  and  certain  other  performances  like 
typewriting,  addition  and  mental  and  multiplication. 

Ifesides  the  observations  mentioned  above,  a  s|iecial 
studv  was  made  of  the  effect  of  various  atmospheric 
conditions  on  the  membrane  lining  the  nose  and  throat. 
'Phe  purpose  of  these  observations  was  to  determine 
the  effect  of  exposure  to  extreme  conditions  of  tem- 
|)erature  for  long  jieriods  of  time  and  the  effect  of  chang¬ 
ing  from  one  extreme  to  another.  In  these  tests  a  total 
of  157  persons  were  observed,  among  which  were 
students,  outdoor  workers  exposed  to  cold,  indoor 
workers  like  firemen  and  furnace  men,  and  laundry 
workers,  exjxised  to  moist  heat. 

Still  another  series  of  tests  was  made  on  animals,  to 


determine  the  effect  of  heat  and  cold  on  their  rc'-istance 
.'igainst  infection. 

Such  is  a  resume  of  the  observations  made  in  the  ■ 
laboratory  studies.  They  included,  as  far  as  the  com¬ 
mission  could  determine,  the  most  important  tvpes  of 
measurements  which  could  be  made  to  determine  the 
effect  of  various  air  conditions  on  health  and  on  nienta!  ' 
and  physical  efficiency.  i 

The  Effect  of  Atmospheric  Conditions  on  Health. 

Comfort  and  Efficiency.  * 

Roth  the  physical  and  the  chemical  characteristics  ^ 

(if  air,  the  report  states,  affect  health  and  efficiency.  ! 

but  the  physical  condition  of  the  air,  particularly  ’ 
as  it  relates  to  its  temperature,  is  the  factor  of  prime  ^ 
importance  in  practical  ventilation.  ■ 

Harmful  effects  of  overheating  have  been  indicated  " 

through  measurements  of  the  circulation  and  body 
temperature,  ability  to  ijerform  physical  work,  and 
through  observations  on  the  nasal  air  passages  and 
susceptibility  to  disease. 

Moderate  and  high  tern | )e rat u res  (75°  and  86°  F. ) 
es|x^cially  when  combined  with  high  humidities,  tend 
to  interfere  with  the  normal  function  of  heat  loss  which 
gives  rise  to  discomfort.  A  burden  is  thrown  on  the 
heat-regulating  mechanism,  with  a  resulting  increase  in 
body  temperature,  an  increase  in  the  rapidity  of  the 
heart  rate,  an  increase  in  the  rate  of  breathing,  and  a 
fall  in  the  general  tone  of  the  circulatory  .system,  be¬ 
sides,  overheating  considerably  depres.ses  the  ability  to 
j)erform  physical  work.  In  addition,  overheating  leads 
t{*  an  abnormal  reaction  of  the  membranes  of  the  nose, 
harming  them  permanently  if  long  continued.  Fven 
after  a  comparatively  short  ex])osure  when  followed  by 
a  chill,  it  seemingly  leads  to  conditions  favorable  to  ' 
bacterial  invasion  of  the  air  passages.  Overheating 
when  followed  by  a  chill  also  tends  to  weaken  the 
defensive  forces  of  the  body  which  are  brought  into 
play  in  coping  with  an  invasion  of  infectious  di.sease 
organisms,  as  .shown  by  animal  experiments. 

'Phe  humidity  of  air,  which  is  another  of  its  physical 
characteristics,  is  also  of  importance  in  that  a  high 
moisture  content  of  the  air,  esjx^cially  when  the  air  is 
warm,  mitigates  against  heat  loss  through  the  evapora-  ; 
tion  of  water  from  the  skin.  A  high  humidity  will  ^ 
therefore  reinforce  the  harmful  action  of  a  high  teni- 
j)erature.  On  the  other  hand,  the  report  continues,  low 
humidities  which  have  been  accredited  by  many  with 
being  responsible  for  all  kinds  of  mischief,  have  not 
been  found  to  interfere  with  comfort,  nor  have  they 
been  found  to  induce  nervousnes  or  irritability. 

'Phe  chemical  conditions  of  air  have  been  found  to 
a  secondary  effect  on  the  body  as  compared  with  the  ^ 
l)hysical  conditions.  The  air  of  a  room  without  any 
fresh  air  supply',  containing  the  odoriferous  constituents 
arising  from  respiration  and  from  the  bodies  of  the  occu¬ 
pants,  w^as  found  to  have  no  demonstrable  effect  what¬ 
ever  on  comfort,  body  temperature,  rate  of  the  heart, 
blood  i)ressure,  respiration  and  certain  other  carefully  ^ 
observed  physiological  functions.  This  air  contained 
also  large  amounts  of  carbon  dioxide.  Further,  fresh¬ 
ness  or  staleness  of  air  exerted  no  different  etiect  on 
mental  efficiency,  the  subjects  doing  as  well  in  st:'gnant  ^ 
air  as  in  fresh  air. 
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In  but  two  ways  did  stale  air  manifest  itself  as  pro¬ 
ductive  <»f  a  real  and  somewhat  immediate  effect.  As 
I  compared  with  fresh  air  at  the  same  temperature. 

vitiated  air  reduced  the  performance  of  physical  work. 

:  The  second  and  more  important  effect  was  on  the  ap- 
^  petite  for  food.  The  appetite  was  found  to  be  measur- 
:  ablv  and  definitely  decreased  as  a  result  of  breathing 
i  vtaie  air.  This  effect  is  not  to  be  minimized  in  view 
I  (if  the  probably  significant  effect  on  nutrition,  which 
i  might  result  from  a  diminished  appetite  for  food  extend- 
I  ing  over  a  long  period  of  time. 

!  It  is  concluded  froii]  the  experience  of  other  investi- 
:  gatiuns  and  from  the  extended  researches  of  the  com- 
i  mission  that  the  primary  essential  for  good  ventilation 
is  the  maintenance  of  a  jmoper  air  tem])erature,  of  68° 
F.  or  below,  but  without  the  j>roduction  of  chilling 
;  drafts.  At  the  same  time,  there  should  be  an  air  change 
sufficient  to  avoid  the  accumulation  of  odoriferous  or 

■  other  substances  arising  from  human  occupancy.  While 
'  the  bad  effects  of  stale  air  in  the  commission’s  experi- 
^  ments  were  obtained  under  somewhat  extreme  condi- 
i  tions,  ( with  a  concomittlnt  carbon  dioxide  content  of 
i  from  live  to  fifteen  times  that  of  fresh  air),  vitiated 
\  air  cannot  be  declared  free  from  any  harmful  effect. 

'  The  results  as  interpreted  by  the  commission,  indicate 
=  that  in  practical  ventilation  a  good  air  supjdy  and  a  room 
I  temperature  of  68°  F.  are  desirable.  A  bounteous  air 
;  supply  in  the  face  of  high  temj)erature  and  overheated 
air  is  of  less  imj)ortance  and  likely  to  produce  more 

■  harm  than  a  moderate  air  temperature  of  68°  with  a 
less  lavish  air  change. 

General  Plan  and  Scope  of  the  Field  Investigations. 

The  purpose  of  the  field  investigations  of  the  com¬ 
mission  was  primarily  to  study  certain  specific  promis- 
1  ing  and  practicable  methods  of  schoolroom  ventilation. 
The.se  investigations  included  a  study  of  the  physical 
conditions  of  the  air  under  various  methods  of  ven¬ 
tilation,  and  subjective  results  were  secured  through 
records  of  sensations  of  comfort  and  mental  and 
physiological  reactions  of  the  occupants. 

Of  the  various  methods  of  ventilating  schoolrooms, 
the  following  special  types  were  studied,  since  they  were 
either  in  actual  use,  or  seemed  practicable  and  promis- 
:  ing: 

Method  1  :  Room  ventilated  entirely  through  the  use 
I  of  windows. 

•  Method  2 :  Rooms  ventilated  through  the  use  of 
windows,  supplemented  by  the  use  of  a  simple  air  duct 
or  vent  in  the  room.  In  this  tyj)e  of  “exhaust”  no  fan 

;  is  used  for  the  withdrawal  of  room  air. 

Method  3 :  Rooms  ventilated  by  means  of  fans  pump- 
'og  air  into  the  rooms  supplemented  by  a  simple  air 
fluct  in  the  room  through  which  air  might  find  its  own 
way  out,  known  as  “plenum  supply,  gravity  exhaust” 
system. 

Method  4:  Rooms  ventilated  by  means  of  fans 
I  pumping  air  into  the  rooms,  with  the  air  of  the  rooms 
being  mechanically  exhausted  through  special  ducts,  also 
by  means  of  fans,  known  as  “plenum  and  exhaust  fan” 

*  system. 

Method  5 :  The  above  Method  4,  modified  so  that 
ffie  same  air  was  supplied  to  the  room  over  and  over 
.  ^gain,  after  being  re-conditioned  before  it  was  re-circu- 
lated. 


Karly  results  indicated  that  window  ventilation  alone, 
and  the  re-circulation  method  (Numbers  1  and  5  above) 
were  generally  inade{iuate  or  impracticable. 

'The  main  studies  centered  around  window  ventilation 
and  fan  ventilation,  both  with  gravity  or  natural  exhaust. 

The  following  is  a  summary  of  the  individual  field  in- 
x  estigations  of  the  commission : 

1.  Preliminary  experiments  in  six  schools  in 

Si)ringfield  and  West  Sjmingfield,  Mass. 

Fan  and  window  ventilation  methods  were 
contrasted.  Three  months’  work,  1915. 

2.  h'xperiments  on  five  types  of  schoolroom 

ventilation  in  five  different  school  build¬ 
ings.  Typical  fan  and  window  ventila¬ 
tion  methods  were  contrasted.  October, 
1915,  to  April,  1916. 

3.  Studies  in  a  typical  schoolbuilding  (Public 
School  51,  Bronx,  New  York  City),  in 
twenty  classrooms.  T'he  conditions  in 
eleven  fan-ventilated  rooms  were  com¬ 
pared  with  those  in  nine  rooms  ventilated 
by  means  of  windows  with  the  use  of 
s|)ecial  ty|)es  of  air  deflectors  (“w'indow 
ventilators”).  Winter  of  1915-16. 

4.  Siudies  in  three  separate  schoolbuildings  in 

New  York  City  in  which  window  ventila¬ 
tion  in  three  or  four  rooms  was  contrasted 
with  fan  ventilation  in  a  similar  number 
of  rooms  in  the  same  biplding.  Novem¬ 
ber,  1916,  to  March,  1917. 

5.  A  special  study  in  Wadleigh  High  School, 

New  York  City,  of  the  cfunfort  and  gen¬ 
eral  sensations  of  the  air  in  two  window- 
ventilated  rooms  and  four  fan- ventilated 
rooms.  Squads  of  24  high  school  girls, 
led  into  the  rooms  blindflolded,  recorded 
systematically  and  under  supervision  their 
sensations.  The  purpose  of  this  ex|)eri- 
ment  was  to  rule  out  the  psychological 
effect  on  comfort  which  a  |)erson  might 
experience  in  a  room  simjdy  on  seeing  the 
windows  open  or  closed,  or  in  knowing 
that  the  room  was  artificially  ventilated. 
Autumn,  1916,  and  Winter,  1917. 

6.  An  extended  research  (in  co-operation  with 

Dr.  S.  Josephine  Baker,  Bureau  of  Child 
Hygiene,  De])artment  of  Health,  New 
York  City  )  on  the  effect  of  certain  air 
conditions  on  respiratory  disea.se  among 
school  children.  Two  separate  studies 
were  made,  involving  5,533  children.  The 
first  .study  was  in  58  rooms  of  eight 
schools,  the  second  study  in  76  rooms  of 
twelve  .schools.  Observations  on  sickness 
and  absence  were  made  by  nurses  and 
physicians.  Window  ventilation  was  com- 
])ared  with  fan  ventilation.  February  to 
April,  1916,  and  November.  1916,  to 
January,  1917. 

7.  Studies  of  air  distribution  and  air  currents 

in  a  specially  constructed  schoolroom. 
l'])ward  and  downward  ventilation  and 
various  combinations  of  air  inlets  and  out¬ 
lets  were  com])ared.  Summer  and  fall  of 
1915. 

8.  An  investigation  of  the  value  of  humidifica¬ 

tion  of  schoolroom  air,  a  condition  of 
28%  saturation  being  contrasted  with  one 
of  42%.  Two  sets  of  children  of  similar 
make-up  were  observed  in  especially- 
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C(|ui{)pe(l  rooms,  in  School  51.  Winter, 
1916-17. 

9.  An  investij^ation  of  the  practicability  of  re¬ 
circulated  air  in:  (a)  the  gymnasium  at 
the  V.  M.  C.  A.  College,  Springfield, 
Mass.;  (b)  in  especially  equipped  school¬ 
rooms  in  Minneapolis;  and  (c)  in  espec¬ 
ially  controlled  rooms  at  School  51.  'Phese 
last  ex])eriments  were  conducted  from 
February  to  June,  1915,  and  from  Octo¬ 
ber,  1915,  to  April,  1916. 

The  Results  of  Various  Methods  of  Schoolroom 
Ventilation. 

d'he  critical  studies  of  the  commission  bearing  on  a 
large  number  of  j)ractical  ventilation  problems,  were 
conducted  in  216  classrooms  of  31  different  schools 
over  a  period  of  five  school  semesters  or  about  two  and 
a  half  years.  From  these  extensive  researches  certain 
important  conclusions  were  obtained.  'Phe  conclusions 
in  all  cases  were  leased  on  a  thorough  and  exhaustive 
analysis  of  the  air  conditions  studied  and  on  a  deter¬ 
mination  of  their  effects  on  comfort,  physical  health 
and  mental  efficiency. 

'Phe  most  important  general  finding  was  that  “a  well- 
designed  but  yet  sim])le  arrangement  of  lAndoiv  venti¬ 
lation  appeared  to  be  the  most  proinisiiu]  method  for 
elassroom  ventilation^  While  w'ell-devised  and  well- 
controlled  system  of  fan  or  artificial  ventilation  with 
windows  closed  were  found  capable  of  ])roducing  ex¬ 
cellent  results,  it  was  found  tliat  “rooms  ventilated  by 
fans  have  certain  characteristics,  inherent  in  this  method 
of  ventilation,  which  make  them  definitely  inferior  to 
rooms  ventilated  by  a  good  system  of  window  ventila¬ 
tion.” 

Window-ventilated  rooms  have  less  air  change  and 
lesN  air  motion.  i)articnlarly  in  the  zone  of  occupancy, 
than  fan-\ (Mitilated  rooms.  I  hit  this  lesser  air  flushing 
"has  not  been  found  objeetionable:”  It  has,  in  fact, 
“heen  found  sufficient  to  snpjuvss  the  accumulation  of 
odors.”  Moreover,  this  lessened  aeration  and  air  flow 
in  window  rooms  permit  the  maintenance  of  a  cooler  air 
condition,  "for  lATieh  cooler  condition  a  7'ery  general 
preference  7C(/.v  found  to  exist.”  I'nrlhermore.  in  win¬ 
dow  ventilated  rooms,  the  uniformity  of  air  currents 
and  air  temperature  does  not  exist  as  it  does  in  fan 
rooms.  “It  is  thi>  very  nniformit}  of  air  condithms. 
characteristic  of  fan  ventilated  rooms,  which  seems  to 
exert  an  actually  observed  harmful  effect  on  health, 
through  promoting  susceptibility  to  disease  and  affec¬ 
tions  of  the  air  passages." 

Specific  jiractical  details  of  operation  of  the  more 
general  methods  of  schoolroom  ventilation  are  com¬ 
mented  on  in  the  repmt.  'Phe  .sy>tem  of  window  ven¬ 
tilation  which  was  found  to  be  best  of  all  has  the 
follow  ing  specifications : 

THIv  ('OM  M  ISSIO.x’s  SI’KCI  l  UWTiONS  I'OK  .\  Wl.N  OOW- 
VKN'T1I..\TI  SYSTKM  . 

There  must  be  ample  heat  supply  through  radiators 
])laced  next  to  the  windows.  'Phe  heat  supply  in  these 
radiators  must  be  carefully  controlled  either  by  hand 
or  by  thennostat.  Windozv  boards  or  deflectors  should 


be  used  to  impart  an  upward  direction  to  the  incoming 
air.  Panes  of  glass,  1  ft.  high,  set  in  the  window  sash 
or  a  deflector  made  of  parallel  curved  vanes,  'hould  be 
used.  'Phere  must  be  openings  in  the  inside  -iluII  of  the 
classroom,  having  at  least  8  sq.  ft.  in  diameter  in  all 
leading  into  air  ducts,  through  which  the  heaied  air  of 
the  room  can  naturally  find  its  way  out.  'Phis  is  the 
"gravity  exhaust  duet,"  which  must  be  provided  for 
successful  wdndow  ventilation,  “'Phere  is  no  need,” 
states  the  report,  “of  a  suction  fan  in  this  duct,  which 
works  against  the  success  of  the  system.”  'Phe  ducts 
should  have  aspirating  cowds  on  the  roof,  and  should 
be  provided  with  damj^ers  to  control  (Uiwn-drafts. 
W  ithout  these  gravity  exhaust  ducts,  window  ventila¬ 
tion  is  successful  only  in  mild  weather,  when  inside 
doors  and  transoms  are  usually  akso. freely  opened. 

'Phe  room  must  not  be  overerozeded  for  overpopula¬ 
tion  mitigates  against  the  success  of  wdn(U>w-ventilation. 
In  the  average-sized  classroom,  there  should  be  no  more 
than  39  second-grade  children  or  30  sixth-grade  chil¬ 
dren.  'Phere  should  be  a  thermometer  in  the  room  so 
that  overheating  can  be  avoided.  A  temperature  around 
67°  F.  is  most  agreeable.  IVindozv  shades  should  be 
so  attached  as  to  avoid  flapping. 

TIIK  COM. mission’s  SPECIFICATION  FOR  A  FAN- 
VE.NTIE.ATING  SVSTE.M. 

'Phe  specifications  for  a  successful  system  of  fan 
ventilation  call  for  not  only  ade{[uate  i)rovision  of  fan. 
motor,  duct  and  register  erjuipment,  but  also  require 
the  temperature  and  z’olitme  of  the  air  supply  in  each 
room  to  be  mechanically  and  individually  controlled. 
Graz'ity  exhaust  ducts  should  be  supplied,  as  in  window 
ventilation.  'Phe  incoming  air  should  have  a  moder¬ 
ately  low  temperature  and  there  should  be  radiators  in 
the  room  to  provide  heat.  'Phe  best  arrangement  of 
iidet  and  outlet  is  one  in  which  the  inlet  is  placed  on 
an  end  wall  8  ft.  above  the  floor  level,  with  the  outlet 
on  the  same  wall  near  the  floor.  'Phe  exhaust  duct 
should  be  ample  in  size,  should  have  a  damper  to  control 
hack  drafts  and  should  have  an  aspirating  cowl  at  its 
opening  on  the  roof.  A  thermometer  in  the  room  on 
the  teacher’s  desk  should  be  plainly  marked  at  70°, 
above  which  the  temperature  should  not  be  permitted 
to  go. 

“'Phe  ])ractice  of  re-circulation  of  schoolroom  air,  and 
of  humidification  of  the  air  sup])ly  to  rooms,  as  adjuncts 
to  systems  of  fan  ventilation,  have  not  yielded  good 
results  in  the  hands  of  the  commission,  and  are  not 
recommended.” 

'Phe  commission  points  out  that  the  nature  and 
environment  of  the  enclosure  to  be  ventilated  dictate 
the  method  of  ventilation  to  be  used,  and  that  what  is 
ade([uate  for  one  type  of  building  may  be  inadequate 
for  another.  'Pheatres  and  auditoria,  for  example, 
must  generally  rely  on  fan  systems.  W'indow  ventila¬ 
tion  would  jirove  inadequate  for  a  school  which  is 
overcrowded  and  in  a  noisy  and  unsanitary  district. 

'Phe  report  states,  finally,  that  the  avoidance  of  over¬ 
heating  is  the  primary  essential  of  all  systems  of  ventila¬ 
tion  and  that  the  most  imjxwtant  article  of  ventilation 
ecpiipment  is  the  thermometer. 
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Electrical  Heating  of  Industrial  Plants 


FIG.  1.— CANADIAN  COTTON  COMPANY’S  PLANT  AT  MILLTOWN,  N.  B.,  HEATED  BY 

ELECTRICITY. 


By  J.  L.  McK.  Yanlh'v 


C.ENERAL  EXC.INEER,  WESTINGIIOUSE  ELECTRIC  AND  .M  EG.  C(  i.M  I'A.N  Y. 


The  Governing  Factors  Which  Determine  the  Availabili¬ 
ty  of  This  Method,  with  Details  of  a  Recent  Installation 


and  low  temperature  do  not  coincide  on  all  water  sheds, 
but  where  they  do,  the  situation  is  most  favorable  to  the 
installation  of  electric  heatinj^  equipment.  Electric  heat- 
inj^  is  the  most  favorable  load  in  such  situations  to  a 
fuller  development  of  the  water  resources  beyond  the 
limits  of  ])racticahle  storaj^e,  particularly  in  view  of  the 
(lifliculty  of  olitaininjjj  industrial  power  or  electrolytic 
load  which  may  he  similarly  seasonable  and  yet  jirofit- 
able.  b'or  one  <;oo(l  reason  or  another,  therefore,  the 
total  electric  heating  load  in  this  country  has  jj^rown  to 
a  considerable  maj^nitude.  While  this  load  principally 
consists  of  a  multitude  of  small  units  located  in  dwell- 
in^.s,  there  have  been  a  number  of  larijer  iusu'dlations  in 
ortice  buildiiiijs,  etc.,  and  recently  several  installations  in 
the  factory  or  shop  buildings  of  industrial  plants. 

THE  INSTAI.I.ATIO.V  AT  lUI.TMORE  HOUSE. 

( )ne  of  the  earlie.st  electric  heating  jdants  which  is 
generally  familiar  was  installed  at  Ililtmore  House. 
.\orth  Carolina,  in  1906.  In  that  region  the  months  of 
high  water  do  not  coincide  with  those  of  low  temperature 
hut  a  rate  of  apjiro.ximately  0.85  cents  ]X‘r  K.  W.  II.  w'as 
obtainable  at  that  time  under  certain  imposed  conditions 
as  io  jxTik.  load  factor,  etc.  An  uncertain  supply  of 
anthracite  coal  cost  $11. (X)  |)er  ton.  Savings  in  the  ex¬ 
pense  of  attendants  during  irregular  periods  of  opera- 


TIIIC  cleanliness  and  onivenience  of  electricity 
lia\e  attracted  many  to  investigate  and  consider  the 
possihilit}-  of  employing  it  as  a  heating  medium  in 
(i\\clliiig>.  hotels,  public  and  office  buildings.  Interest 
;;rou.se<l  hy  attractive  features  has  been  iireveuted  from 
(levelo])ing  into  enthusiasm  merely  by  the  tenqiering  in¬ 
fluence  of  economical  considerations.  While  analyses  of 
the  cost  (»f  generating  the  heat  unit  by  the  different 
nietliod."  have  generally  shown  electricity  greatly  outdis- 
tunced  in  competition  with  fuel  for  heating,  here  and 
there  some  local  condition  or  expectation  not  necessarily 
altogether  tangible  has  sufficiently  reduced  the  handicap 
to  cau>e  a  successful  electrical  installation.  In  fact,  it 
IS  HU] (rising,  the  extent  to  which  the  total  of  electric 
lieating  ecjuipment  installed  in  this  country  has  grown 
in  recent  years. 

The  local  favorable  condition  may  be  a  climatic  one 
in  which  electric  heat  is  justified  for  brief  irregular  per¬ 
iods  of  the  year.  Ivven  at  considerably  greater  heat  unit 
cost.  The  condition  may  be  a  fortuitous  combination  of 
circumstances  in  which  the  electricitv  is  really  cheap 
enough  due  to  the  low  construction  and  operating  co^ts 
of  the  hydro-electric  plant,  that  as  “white”  fuel  it  is 
coni])etitive  on  a  B.  T.  U.  basis  with  other  fuels  and  in 
which  the  months  of  excess  water  coincide  with  the 
months  (tf  low  tem|)eraturc.  Unfortunately,  high  water 
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tion  and  general  convenience  were  the  principal  items 
which  indicated  economy  for  the  electric  heating  plant. 

THE  OFFICE  BUnj)lN’('.  OF  THE  O.N'TARIO  POWER  COMPANY. 

Another  very  early  electric  heating  installation  was  in 
the  office  hnilding  of  the  Ontario  Power  Company,  of 
Niagara  Falls,  (Ontario,  Canada.  (See  The  Heatinc. 
AND  V’entieatinc.  Mac.azixe  foi*  Jiine  1915).  d'his  is  a 
three  story  hrick  l)uilding  with  hasement.  There  art- 
two  floors  of  offices  and  one  of  drafting 

rooms.  There  is  a  large  central  hall,  space 
containing  elevator  shaft  and  stairway.  The  building 
exjtosed  on  three  sides  and  contains  a 

total  of  72, OCX)  cu.  ft.  of  air  space.  The  architects  had 
planned  that  the  hnilding  would  be  heated  by  means  of 
a  low-iiressure  steam  heating  system,  having  an  auxiliary 
warm  air  system  with  forced  draft,  the  idea  being  to 
maintain  a  pressure  in  all  of  the  outside  rooms  sufficient 
to  i)revent  cold  air  coming  in  through  the  cracks  in 
window  frames,  etc.  The  air  in  this  auxiliary  system 
was  to  have  been  heated  l>y  a  steam  coil  in  the  discharge 
or  the  circulating  fan.  Steam  was  to  have  been  pro¬ 
duced  by  natural  gas  which  cost  somewhat  less  than  It' 
cents  per  KXX)  cu.  ft. 

Due  to  a  ver>-  low  planned  hydro-electric  construction 
cost  of  about  $65.00  per  KW.  installed,  and  very  low 
operating  cost,  the  total  cost  of  electric  power  was  to  he 
>')mewhat  less  than  0.1  cent  per  K.  W  .  11.  Somewhat 
later,  power  was  sold  in  a  large  block  to  the  ( hitario 
I ! vdro-Electric  Commis>ion  at  i)er  KW  .  year  t>n 

peak  basis. 


Just  at  that  time,  howev'er,  power  was  a  drug  on  the 
Canadian  side  of  Niagara  Falls,  From  the  fall  of  1905 
until  July,  1906,  when  the  60,000  volt  transmission  line 
to  Syracuse  was  placed  in  service,  three  7500  K\V. 
generators  were  operating  on  a  total  load  in  Lockport, 
N.  Nh,  of  from  200  to  300  KW’.  For  several  years  there 
was  more  ])ower  available  than  sold,  lly  the  time  elec¬ 
tric  power  became  scarce  there  was  also  a  shortage  in 
natural  gas  and  the  price  of  fuel  had  risen  ap})recial)l\. 

For  years,  therefore,  the  85  KW.  electric  heater  which 
1  built  and  installed  at  a  cost  of  $388  in  place  of  the 
>team  coils  in  the  warm  air  system  absolutely  .saved  a 
fuel  hill  and  considerable  expense  for,  attendants.  It 
was  found  that  the  low-pressure  .steam  system  was 
entirely  unnecessary,  a  comfortable  temperature  in  the 
office  building  being  maintained  in  the  coldest  weather 
by  the  electrically  heated  air.  'I'he  heater  was  divided 
into  a  number  of  .sections  so  that  more  or  less  could  be 
switched  upon  the  220-volt  circuit,  depending  upon  the 
weather,  l^ach  section  consisted  of  a  double-angle 
frame,  about  3-Fj  ft.  s((uare,  carrying  ordinary  porcelain 
knobs  over  which  the  resistor,  heavy  galvanized  iron 
wire,  wound  in  spiral  by  means  of  a  lathe,  was  strung. 

GROWTH  OF  ELECTRIC  IIEATIXG  IN  TACOMA. 

( )ne  of  the  largest  scale  applications  of  electricity  to 
house  heating  in  America  is  in  Tacoma,  W'^ash.,  where 
there  are  said  to  he  at  least  fifty  homes  having  central 
electric  heating  furnaces.  This  has  come  about  through 
a  favfirahle  hydro-electric  situation.  The  months  of  high 
water,  that  is  from  ( fctoher  to  A])ril,  coincide  with  those 


FIG.  2.— FOUNDRY  OF  THE  KEOKUK  STEEL  CASTINGS  CO..  KEOKUK.  lA. 
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FIG.  3.— TYPE  OF  ELECTRIC  WARM-AIR  HEATER  USED  IN 
KEOKUK  FOUNDRY  BUILDING. 


employed  in  the  heating  of  a  large  factory  building. 
There  is  a  peculiar  local  situation  in  which  a  large  motor 
load,  normally  operating  during  a  nine-hour  day  only, 
causes  an  excess  of  hydro-electric  power  to  be  available 
for  heating  at  practically  no  cost,  particularly  when 
most  needed  during  the  night  hour,  noon  hours  and 
week  ends. 

Here  again  it  was  a  case  of  supplanting  steam  coils 
in  a  warm  air  system  in  which  the  air  was  piped  to 
various  parts  of  the  weave  shed  and  distributed  by  mean.- 
of  various  outlets  from  the  main  pijies  as  in  the  usual 
factor)'  warm  air  heating  system.  This  2000  KW.  instal¬ 
lation  of  oven-type  heating  elements  has  gone  through 
two  winters  satisfactorily,  the  coldest  night  conditions 
having  demonstrated  1600  KW.  of  it  to  be  sufficient. 

The  foundry  of  the  Keokuk  Steel  Castings  Com|)any, 
Keokuk,  Iowa,  is  heated  by  electricity  in  a  somewhat 
different  and  novel  manner.  The  foundry  building  is 
located  on  the  bank  of  the  Mississippi  and  is  exjiosed  to 
all  the  winds. 

The  building  has  a  steel  frame,  covered  with  stucco 
on  ex|3anded  metal.  The  walls  are  from  ^  in.  to  1  in. 
thick.  The  principal  dimensions  of  the  building  are 
shown  in  the  accompanying  sketch  (Fig.  2).  Hydro¬ 
electric  power  is  obtained  at  a  rate  of  approximately  0.4 
cents  per  K.  W.  H..  The  foundr\'  is  operated  only  for 
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of  l(»west  tem|)erature.  A  20,000-KW.  hydro-electric 
station  with  transmission  lines  and  situation  was  built 
at  a  cost  of  only  $112  per  rated  KW.  The  result  was  a 
rate  for  heating  load  of  approximately  0.6  cents  per 
K.  W.  H.  This  rate  proved  so  low  under  the  climatic 
conditions  that,  owing  to  its  cleanliness  and  general 
convenience,  heating  by  electricity  became  increasingly 
popular.  Seattle  claims  more  homes  heated  by  electricity 
than  anv  other  city,  nearlv  2000  lieing  so  heated  during 
1922,  owing  to  a  power  rate  for  heating  of  only  slightly 
over  0.1  cents  per  K.  W.  H. 

CONDITIONS  OF  SUCCESS  IN  INDUSTRIAL  PLANTS. 

The  success  of  electric  heating  in  industrial  plants 
must  depend  considerably  more  upon  economic  condi¬ 
tions  which  will  bear  strict  analysis  than  in  domestic 
heating.  Cleanliness  and  convenience  are  not  sufficient  in 
themselves  but  must  produce  some  tangible  benefit  or 
there  must  be  other  economic  advantages.  This  being  so, 
it  is  indeed  noteworthy  that  we  are  finding  industrial 
plants  employing  electricity  for  heating  factory  and 
shop  buildings. 

The  Canadian  Cottons  Company  at  Milltown,  New 
Brunswick,  is  an  instance,  in  which  electricity  is  being 


FIG.  4.— ARRANGEMENT  OP  ELECTRIC  HEATING  ELEMENTS 
IN  HEATER  CASING. 
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a  nine-hour  day.  'I'he  purpose  of  the  electric  heatinj; 
system  is  to  maintain  the  temperature  of  the  huildinjr  at 
nij,dit  .so  that  there  will  be  comfortable  workinj^  condi¬ 
tions  when  the  men  arrive  in  the  mornini;.  l)urin,i;  the 
day  there  is  sufiicient  heat  from  the  electric  melting 
furnace  and  from  the  electric  annealing  furnace,  shown 
on  the  sketch,  to  keep  the  building  comfortable.  'I'he 
electric  annealing  furnace  wc^rks  on  a  24-hour  cycle,  hut 
gives  olf  more  heat  during  the  day  owing  to  the  fact  that 
it  is  open  at  that  time  and  its  work  is  being  cooled  and 
removed. 

Fig.  3  shows  a  view  of  the  heater  casing,  together  wot h 
inlet  and  discharge  vents  and  control  jianel.  I  >y  means  of 
a  series  relay  through  which  the  current  to  the  motor 
passes,  the  ])ower  will  he  cut  off  the  heater  whenever  the 
motor  stops.  The  more  usual  jjractice  in  oven  control 
is  to  place  in  the  casing  a  bi-metallic  thermostat  set  some 
safe  element  temjierature  and  to  operate  u])on  the  con¬ 
tactor  in  the  oven  circuit.  'I'wo  of  those  heating  imits 
are  used,  one  at  each  end  of  the  building,  as  shown  on 
the  sketch. 


FIG.  5.— OYKN-TYPE  ICLFXTKIC  HEATKK  I’SKI)  T.\  F.\N  1U..\ST 

O.NlT. 


'I'he  g  eneral  dimensions  and  arrangement  of  heating 
elements  in  the  casing  are  shown  (Fig.  4).  'I'he  casing 
has  two  sections,  the  lower  for  the  fan  and  the  upper  for 
the  heater.  'I'here  is  a  24-in.  fan  in  the  lower  section 
driven  by  motor.  'I'he  fan  runs  at  4(X)  RlhM.  and  circu¬ 
lates  approximately  15,(XX)  cu.  ft.  of  air  ])er  minute.  On 
top  of  the  casing  are  the  outlet  pipes.  'I'he  main  pi])e  is 
44-in.  in  diameter  and  it  branches  into  three  24-in.  ])ipes 
set  at  an  angle  of  120°  to  each  other.  In  the  upper  sec¬ 
tion  of  each  casing  there  are  23  2.5  KW.  110-volt  oven- 
ty|K‘  heaters  of  tyiie  shown  in  Fig.  5.  'I'he  heaters  are 
mounted  in  three  horizontal  layers  with  the  ribbon  verti¬ 
cal.  'I'lie  lower  layer  has  twelve  heaters  mounted  in  two 
rows ;  so  has  the  middle  layer.  'I'he  toji  layer  has  onlv 
ten  heaters,  although  two  more  could  be  added  if  desireil. 
'I'en  of  the  heaters  in  the  lower  layer  are  connected  to 
the  220- volt  supply,  thus  obtaining  approximately  10 
KW.  from  each  heater.  'I'he  remainder  of  the  heaters 
are  connected  two  in  series  on  220  volts  with  an  output 
of  2-54  KW.  each.  The  total  caj^city  of  each  casing  is, 
therefore  160  KW.  The  heaters  run  black  except  for  a 
few  red  spots  on  the  lower  layer  which  the  air  does  not 
directly  strike. 

..Tbetc^pUoYyjogJ.'daftaj.w^R  it^ketii;' daring  one  night  on 
this  320  KW.  electric  iiei'ting'^stetTf;- ' 
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ft.  of  the  heater  casing.  'I'hermonieters  No,  3  and  4  were 
a])pro.ximately  4  ft.  from  the  floor  and  located  in  the 
foundry  relatively  as  .shown  in  the  sketch.  .At  the  time 
the  above  data  was  taken  the  heating  system  could  not 
quite  maintain  a  40°  F.  difference  between  the  outside 
and  the  inside.  'I'he  air  outlets  are  about  12  ft.  above  the 
ground.  'I'he  warm  air  was  forced  out  in  a  horizontal 
plane  at  about  this  level.  'I'he  building  near  the  roof, 
as  for  instance,  the  crane  cab,  is  warmer  than  near  the 
flo(jr.  'I'his  indicates  that  to  more  nearly  ecpialize 
leini)erature  the  air  should  be  directed  to  a  greater  extent 
t<jwards  the  floor.  Did  increased  expense  warrant,  bet¬ 
ter  results  would  of  course  be  obtained  if  the  warm  air 
were  ijiped  t(»  various  parts  of  the  building  and  dis¬ 
tributed. 

In  many  shojis  an  inexpensive  installation  is  desired. 
(  )ften  the  distributing  piping  of  the  ordinai-y  warm  air 
system  is  inadmissible,  owing  to  interference  with  the 
o|>eration  of  the  crane  or  other  material  handling  nia- 
('hinery.  For  such  industrial  plants  similarly  enjoying 
low-priced  power,  the  description  of  the  electric  heating 
ec|uipment  of  the  Keokuk  Steel  Castings  Conijiany  may 
he  suggestive. 


Helalivr  KfJiriencv  of  aler-Kc*sislaiil 
Coalings  for  Wood 

Percentage 

Efficiency 

Aluminum-leaf  ])rocess-as])halt  jiaint  base . 

Three  coats  .sjiar  vaniish  coated  with  vaseline.  .  . 

'Three  coats  of  asphalt  paint . 

.Muminum-leaf  process-spar  varnish  base . 

.Aluminum-leaf  process-cellulose  lac(|uer  base.  . 

Aluminum-leaf  process-oil  ])aint  base . 

'Three  coats  of  aluminum  bronze  ((juick  drying) 

.A  heavy  coating  of  paraffine . 

'Three  coats  of  rubbing  vaniish . 

'Three  coats  of  enamel . 

'Three  coats  of  orange  shellac . 

'Three  coats  of  cellulose  lacquer . .  • 

Sheet  pyralin  0.005  in.  thick  glued  to  wood . 

'Three  coats  of  graphite  paint . 

Three  coats  of  spar  varnish . 

Three  coats  of  whitelead  oil . 

Five  coats  of  linseed  oil  applied  hot  and  two  coats 

of  wax . 

No  coating. . . . . . 

— United  States  Forest  Sennee. 
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Aerology  for  Amateurs  and  Others 

The  Evolution  of  Modern  Ventilation  and 
its  Effect  on  Present  aud  Future  Practice 

By  E.  Vernon  Hill 

V — Air  Dust 


IX  reading  tlie  previ(nis  articles  on  Aerology,  one  is 
liable  to  gain  the  impression  that  the  only  thing  of 
importance  in  the  ventilation  of  a  room  is  the  wet- 
bulb  temperature  and  its  relations  to  air  motion.  In 
fact,  the  conclusions  of  Leonard  Hill,  previously  quoted, 
tend  to  give  credence  to  this  belief. 

While  it  is  true  that  the  factors  of  temperature, 
humidity  and  air  motion  are,  perhaps,  of  major  im¬ 
portance  in  determining  physical  comfort,  nevertheless, 
we  must  not  lose  sight  of  other  factors  that  have  an 
ever  inqxjrtant  bearing  on  air  conditions  where  people 
are  subjected  to  them  over  a  considerable  i)eriod  of 
time.  The  first  of  these  factors  is  air  dust. 

Dust  has  always  been  recognized  as  an  important  fac¬ 
tor  in  air  conditions.  This  |X)int  need  not  be  argued 
as  the  mortality  record  of  workmen  engaged  in  dusW 
trades  is  ample  evidence  of  its  effects  on  the  human 
organism.  This  subject  was  brought  frocefully  to  the 
attention  of  the  sanitarians  as  far  back  as  the  beginning 
of  the  seventeenth  century,  when  Ramazini  described  the 
then  recognized  dusty  trades  and  the  harmful  effects 
on  the  workmen  continuously  employed  therein.  Konrad 
Meier,  some  years  ago,  brought  this  matter  to  the  at¬ 
tention  of  the  profession  in  a  somewhat  different  light. 
\\  hile  everyone  recognized  the  harmful  effects  of  certain 
kinds  of  dust  in  such  trades  as  stone-cutting,  wool-sort¬ 
ing,  tanning,  etc,,  fine  dust  as  it  occurs  in  school  class 
rooms,  assembly  halls,  offices,  etc.,  has  not  been  given 
the  same  careful  attention. 

EFFKCT  OF  1IE.\T  OX  DUST. 

Meier  contends  that  even  the  small  amount  of  dust 
found  in  occupied  rooms  is  decomposed,  or  altered 
chemically  when  brought  into  contact  with  radiators  or 
blast  coils  and  ammonia  compounds  broken  up  and  lib¬ 
erated  that  are  distinctly  unpleasant  and  even  harmful. 

\\  hile  it  is  not  clear  that  this  contention  has  been 
e.xperimentally  proven,  still  it  is  undoubtedly  true  that 
niatiy  instances  occur  when  this  factor  is  of  considerable 
importance  in  determining  air  conditions  in  a  room. 
Odors  are  in  this  way  produced  which,  although  possibly 
not  strong  enough  to  be  clearly  recognized  as  such,  are 
still  sufficient  in  amount  to  cause  a  distinctly  unpleasant 
seioation  of  closeness,  or  discomfort. 

DUST  AS  A  CARRIF.R  OF  MICROBE-ORGANISMS. 

1  n  addition  to  these  factors,  dust  as  a  carrier  of 
niiciobe-organisms  is  of  enormous  importance.  Air- 
boro.e  infections  were  considered  at  one  time  as  the 
principal  cause  of  the  majority  of  deaths  due  to  pre¬ 
ventable  diseases.  The  view  of  the  medical  profession, 
however,  has  changed  recently  with  regard  to  this  situ¬ 
ation  and  the  tendency  at  the  present  time  is  to  minimize 


the  importance  of  air-lxjrne  infection  and  to  magnify, 
perhaps,  the  importance  of  infections  from  contact. 

Recent  contributions,  by  Durham  and  Miller  on  “Me¬ 
chanics  of  Respiratory  Infection”  give  us  a  clearer 
cijuception  of  the  importance  of  dust  in  these  morbid 
conditions  and  also  increase  the  probability  that  several 
diseases,  such  as  measles,  mumps  and  scarlet  fever  can 
be  added  to  pneumonia  and  tuberculosis  as  being  largely 
air-borne,  or  what  amounts  to  the  same  thing,  dust- 
borne. 

A  statement  recently  made  by  Dr.  W.  A.  Evans  to 
the  effect  that  50%  of  the  preventable  diseases  gain 
entrance  to  the  body  through  the  respiratory  tract  is 
stating  the  situation  mildly  and  while  some  of  these  in¬ 
fections  may  be  from  moisture  droplets  from  the  mouth 
and  nose,  still  the  great  majority  are  caused  by  dust 
particles  of  some  kind  gaining  entrance  to  the  tract  with 
their  ever-present  infecting  organisms. 

DUST  AS  AN  IRRITANT. 

Another  phase  of  this  subject  that  would  bear  investi¬ 
gation  is  the  effect  of  constant  inhalation  of  even  small 
amounts  of  air  dust  upon  certain  connective  tissue  struc¬ 
tures  in  the  human  body.  The  assumption  is  not  out  of 
place  that  the  constant  passage  through  and  the  elimina¬ 
tion  from  the  body  of  these  particles  may  be  an  im¬ 
portant  factor  through  mechanical  irritation  or  other¬ 
wise  in  the  early  production  of  an  excess  of  connective 
tissue  in  the  circulatory  and  excretory  systems.  In  other 
words,  we  say  that  it  is  a  possibility,  if  not  a  probability, 
that  arterio-sclerosis,  or  premature  old  age,  may  result 
from  the  constant  inhalation  and  excretion  of  air  dust. 

now  WORKMEN  ARE  AFFECTED  BY  DUST, 

Dust  affects  workmen  subjected  to  it  in  three  ways, 
depending  upon  the  manner  or  method  of  contact,  or 
ingress  into  the  body;  first,  by  contact  with  the  skin, 
or  exposed  mucous  surfaces  producing  the  so-called 
dermatoconioses.  These  skin  lesions  are  well  known 
to  the  si^ecialist.  The  dermatitis  of  the  skin  on  the 
necks  of  the  workmen  who  carry  cement,  or  similar 
substances  that  give  off  an  irritating  dust;  irritation  of 
the  eyes  and  eyelids  of  workers  in  the  borax  mills  and 
some  of  the  trade  eczemas  are  typical  examples  of 
these  conditions. 

The  second  class  of  cases  are  caused  by  ingestion  of 
dust  through  the  nose  and  mouth.  These  are  called 
enteroconioces,  Oliver  states,  “The  enteroconioces  or 
gastro-intestinal  lesions  induced  by  dust  are  less  well 
defined  bacteriological  entities  than  the  infections  of  the 
skin  or  lungs  and  yet  they  play  an  important  part  in 
poisoning  by  such  metallic  dusts  as  lead,  arsenic  and 
mercury.”  Apart  from  such  symptoms  as  vomiting. 
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diarrhoea  and  colic,  which  these  cause,  there  are  well 
marked  physical  signs  of  poisoning  present  as,  for  ex¬ 
ample,  the  “blue  line”  on  the  gums  in  lead  poisoning 
and  the  loose  teeth  and  ulcerated  gums  in  mercurial 
poisoning. 

OUST  INGESTION  A  CAUSE  OF  DISEASE. 

Certain  well-defined  diseases  and  symptoms  are 
caused  from  |X)isons  gaining  entrance  to  the  intestinal 
canal  through  dust  taken  into  the  mouth,  on  the  food, 
in  the  water,  from  the  air,  etc.  It  is  perfectly  obvious, 
how'ever,  that  there  are  a  large  number  of  cases  of  ill 
health  and  lowered  efficiency  that  are  not  well  defined, 
or  recognized  as  being  due  to  dust  ingestion,  especially 
where  the  quantity  or  character  of  the  dust  does  not 
have  a  specific  toxic  effect.  I  refer  to  industries  where 
the  dust  in  the  air  is  not  heavy,  or  particularly  poisonous, 
but  where  its  ingestion  occurs  continuously  over  long 
periods  of  time,  our  information  on  cases  of  this  kind 
is  meagre  indeed. 

EFFECT  OF  inhaled  DUST. 

The  third  class  of  disease  caused  by  air  dust  is  the 
so-called  pneumonoconiosis,  due  to  the  inhalation  of  the 
particles.  This  class  has  received  considerable  study  in 
the  past,  particularly  from  the  pathological  and  symp¬ 
tomatic  standpoint.  Chalicosis,  due  to  stone  dust ; 
Siderosis,  due  to  metallic  dust;  Anthracosis,  due  to  coal 
dust ;  Byssinosis,  due  to  the  inhalation  of  cotton  fibres, 
etc.,  are  well  recognized  and  thoroughly  treated  in  the 
literature.  We  must  confess,  however,  that  while  the 
pathological  lesions  and  the  symptomatology  of  these 
diseases  have  been  very  completely  studied  and  described, 
and  while  their  treatment  is  fairly  well  understood,  still 
it  is  apparent  that  the  progress  made  along  preventative 
lines  has  been  so  slow  as  to  be  almost  imiierceptible.  The 
excellent  work  in  recent  years  by  Dr.  Alice  Hamilton 
and  others  has  materially  improved  conditions,  but  very 
little  has  been  done  toward  establishing  necessary 
standards  of  air  dustiness.  We  have  some  State  laws 
requiring  dust-removing  appliances  and  these  laws  are 
enforced  as  well  as  can  be  expected  under  the  circum¬ 
stances.  The  difficulty  has  been  to  determine  what  extent 
air  dustiness  prevailed  in  a  given  factory,  either  with  or 
without  dust-removng  appliances. 

In  other  words,  no  standards  of  air  cleanliness  with 
resi^ect  to  dust  have  been  established.  It  is  not  sufficient 


to  say  that  air  is  heavily  laden  with  dust,  is  moderately 
dustv\  or  is  comparatively  free  from  dust.  These  terms 
have  little  meaning.  In  order  to  attack  the  problem 
efficiently  and  succesfully,  we  must  have  a  definite 
standard  of  air  cleanliness  and  accurate  means  for  de¬ 
termining  when  this  standard  is  maintained.  It  is  due 
to  our  lack  of  standards  that  so  little  progress  has  been 
made  in  this  important  branch  of  health  conservation. 

POINTS  TO  CONSIDER  IN  CLASSIFYING  DUST. 


In  approaching  the  problem  from  this  viewpoint,  it 
is  necessary  to  have  a  workable  classification  of  air  dust, 
based  on  the  following  characteristics : 

1.  Character  of  the  dust.  This  is  essential  in  de¬ 
termining  its  eflfect  on  workmen  and  the  extent  of  dusti¬ 
ness  permissible  consistent  with  their  health. 

2.  Effect  of  the  various  kinds  of  air  dust  on  the 
human  organism.  This  is  to  a  certain  extent  an  ampli¬ 
fication  of  the  first  question,  bearing,  however,  a  some¬ 
what  different  aspect  in  that  the  physiological  effects 
are  given  prominence,  rather  than  the  chemical  or 
physical. 

3.  Occurrence  of  the  various  kinds  of  dust  determined 
in  an  intelligible  manner.  Instead  of  saying  that  the 
air  is  dusty,  or  comparatively  free  from  dust,  etc.,  we 
must  say  that  in  the  industries  examined  we  found  under 
poor  conditions  of  operation,  perhaps  50,000  dust  par¬ 
ticles  per  cubic  feet,  where  modem  preventive  ap¬ 
pliances  were  used,  perhaps  5,000  particles. 

4.  Establishment  of  a  fair  maximum  standard  for  the 
various  occupations  and  industries,  a  standard  that  is 
jiractical  and  can  be  maintained  with  a  reasonable  initial 
outlay  for  apparatus  and  a  reasonable  upkeep  for  the 
same.  In  arriving  at  this  standard,  we  must  proceed 
from  the  assumption  that  relatively  dust- free  air  is  a 
natural  and  desirable  medium  which  human  beings 
should  require  and  we  must  attempt  to  set  our  standards 
as  close  to  the  ideal  as  practical  considerations  will  allow, 
having  clearly  in  mind  in  each  instance  the  effect  of  the 
different  kinds  of  dust  on  the  human  body. 

CLASSIFICATION  OF  DUST. 


For  convenience  in  study,  dust  is  classified  as  follows: 

(A)  1.  Poisonous  3.  Infectious 

2.  Irritating  4.  Obstructive 

(B)  1.  Animal  III.  Mineral 

II.  Vegetable  TV.  Metallic 


_ DUST  SAMPLE  RECORD _ 

M»TcciM.  /7ia.5j _ o*Te  — 

FACTOCY  Co 'NSPCCTOC 

VttCtT  N?  .sr. _ _ 

0iXBiPT!O»l  ^  iNDuiTBY _ _ 

£f7  ^nnrrj  


■J.HL'K 

Mandabo  /Of poo  /A 


DUST  SAMPLE  RCCOCD 


CHEMICAL  COMPOSHIOA4* _ 


PWYSICM  CMACACTEgISTICS _ _ . 

Mr-  fTTOJj. - 


1 J  IJ.U  l« 

FIG.  14.— TYPICAL  DUST  SAMPLE  RECORD  CARD. 
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We  further  classify  according  to  the  nature  of  the 
work  producing  the  dust  as 
( C )  a.  Grinding  f .  Painting 

b.  Polishing  g.  Mixing 

c.  Dyeing  h.  Cleaning 

d.  Handling  i.  Pulverizing 

e.  Gilding 

With  reference  to  this  classification,  it  is  to  be  under¬ 
stood  that  a  given  dust  sample  will  not  be  confined  to 
one  particular  group,  that  is,  either  A  B  or  C,  but  will 
fall  in  all  three.  In  classifying,  therefore,  a  certain 
sample,  we  mention,  first,  its  predominating  character¬ 
istic.  as  will  be  noted  on  the  attached  record  card.  The 
classification  of  this  sample  is  3-4-II-d.  Referring  to 
this  classification,  we  find  that  the  sample  is  an  infectious, 
obstructive,  vegetable  dust  from  the  handling  of  the 
material. 

A  dust  sample  record  for  a  systematic  study  of  this 
subject  is  shown  in  the  accompanying  illustration. 

(Fig.  14). 

DETERMINATION  OF  MAXIMUM  DUST  STANDARDS. 

Having  in  mind  a  proper  classification  of  air  dust  and 
a  definite  knowledge  of  the  physiological,  chemical  and 
other  effects  of  specific  dust  on  the  human  organism, 
our  next  step  should  be  to  determine  maximum  dust 
standards,  not  only  for  schools,  theatres  and  other  public 
buildings,  but  particularly  for  those  industries  where  the 
effect  on  the  health  of  the  workmen  is  of  great  im¬ 
portance.  This  can  only  be  done  by  a  thorough  and 
coni])rehensive  survey  to  determine  the  extent  of  air 
dustiness  in  the  well-equipped  and  maintained  factories, 
where  every  effort  is  being  made  by  the  use  of  dust- 
removing  appliances,  etc.,  to  maintain  a  low  dust  condi¬ 
tion,  and  also  in  other  similar  industries  where  proper 
precautions  are  not  observed,  or  proper  appliances  used, 
determining  in  this  way  if  air  dustiness  in  the  best  es¬ 
tablishments  is  sufficiently  low  to  protect  the  heatlh  of 
the  workman.  If  it  is,  determine  the  extent  of  air 
dustiness  and  set  a  suitable  standard.  If  it  is  not,  dust- 
removing  devices  must  be  developed  which  will  bring 
air  conditions  to  the  desired  state  of  cleanliness.  To  do 
this,  we  must  have  a  convenient  and  practical  method  of 
dust  determination  and  a  uniform  method  of  recording 
results. 

TEST  METHODS. 

From  the  foregoing  discussion  of  air  dust,  we  see 
the  importance  of  rather  exact  information  as  to  the 
amount  and  character  of  the  dust  in  a  given  quantity 
of  air.  This  information  is  not  always  easy  to  obtain 
and  |)erhap8  some  of  the  difficulty  in  making  dust  de¬ 
terminations  in  the  past  has  been  due  to  the  fact  that 
the  observer  has  been  endeavoring  to  obtain  exact  data 
rather  than  data  which  are  relative. 

When  we  consider  the  nature  of  air  dust,  we  are  at 
once  brought  to  a  realization  of  the  fact  that  all  dust 
determinations  must  be  relative.  Individual  dust 
particles  exist  in  the  air  from  a  size  that  can  be  plainly 
seen  by  the  naked  eye,  down,  by  more  or  less  even  gradu¬ 
ations,  to  those  that  are  so  small  that  the  most  powerful 
microscope  fails  to  reveal  their  presence.  While  it  is 
not  difficult  to  devise  methods  for  collecting,  counting  or 
weighing  the  large  particles,  it  is  an  entirely  different 
matter  when  we  attempt  to  collect  and  determine  those 


that  are  almost  infinitely  small.  In  fact,  to  speak  abso¬ 
lutely  of  the  number  of  dust  particles  in  a  unit  volume 
of  air,  or  of  their  weight,  is  erroneous  as  these  data 
can  not  be  obtained.  However,  it  is  not  necessary  to 
arrive  at  absolute  values  in  order  that  our  methods  give 
all  the  information  desired.  We  should,  naturally, 
come  as  close  to  absolute  determinations  as  is  possible, 
but  it  is  of  vastly  more  importance  that  our  determina¬ 
tions  are  relatively  correct. 

I  have  been  surprised  on  several  occasions  to  note 
statements  in  the  literature  where  the  efficiency  of  vari¬ 
ous  dust-determining  devices  has  been  mentioned.  This 
is  manifestly  incorrect  as  the  efficiency  must  necessarily 
refer  to  the  absolute  dust  quantity  in  the  air,  or  be  based 
on  a  comjiarison  with  some  other  method.  As  absolute 
determinations  are  not  possible  and  as  no  method  has 
been  universally  recognized  as  standard,  the  term 
“efficiency”  as  referred  to  any  method  of  dust-collecting 
or  determination,  cannot  be  properly  employed. 

{To  he  continued) 

Status  of  Electric  Heating  on  the 
Pacific  Coast. 

Reports  of  recent  installations  of  electric  heating  aj)- 
pliances  for  warming  buildings  on  the  Pacific  Coast  has 
brought  the  following  comments  from  Thomas  Morrin, 
a  consulting  engineer  of  San  Francisco,  who  has  long 
specialized  in  heating  and  ventilating  work : 

“About  July  1,  1922,  the  Matson  Navigation  Com- 
])any  began  the  erection  of  a  16-story  office  building, 
covering  a  50  Vara  lot  (137  ft.  6  in.  by  137  ft.  6  in.) 
in  which  they  were  anxious  to  use  electricity  for  the 
direct  radiation,  but  to  compete  with  steam  generated  by 
oil  fuel  on  the  premises,  it  would  be  necessary  to  get  a 
rate  of  1  cent  to  1)4  cents  per  kilowatt  for  the  current 
used.  This  was  on  the  basis,  perhaps  of  2  watts  per 
cubic  foot  of  space,  in  round  numbers,  with  an  unknown 
quantity  of  current  in  saturating  the  system.  The  wir¬ 
ing  for  the  electrical  distribution  (A.  C.  single-phase 
220- volts)  would  be  but  about  66%  of  the  cost  of  the 
piping  installation  for  low-pressure  steam.” 

Rate  sheets  for  steam  and  electricity  as  issued  by  the 
Great  Western  Power  Company,  one  of  the  two  very 
large  distributors  of  both  electricity  and  steam  in  San 
Francisco,  are  as  follows: 

electricity. 

Heating,  Cooking  and/or  Water  Heating  Service. 


First  150  kwh  per  meter  per  month . 3.5c  per  kwh 

All  Over  150  kwh  per  meter  per  month . 2.0c  per  kwh 

STEA  M 


First  20,000  lbs.  condensation  per  month  $1.50  per  1000  lbs. 

Next  25,000  lbs.  condensation  per  month  1.25  per  1000  lbs. 

Next  35,000  lbs.  condensation  per  month  1.10  per  1000  lbs. 

Next  150,000  lbs.  condensation  per  month  1.00  per  1000  lbs. 

Next  170,000  lbs.  condensation  per  month  90  per  1000  lbs. 

All  over  400,000  lbs.  condensation  per  month  .75  per  1000  lbs. 

This  company,  however,  has  not  operated  its  service 
sufficiently  long  to  develop  an  average  cost  sheet.  The 
Pacific  Gas  &  Electric  Company  and  the  Great 
Western  Power  Company  each  have  new  hydro-electric 
development,  amounting  to  90,000  H.  P.  and  60,000  H. 
P.,  respectively,  for  distribution  throughout  middle  Cali¬ 
fornia  and  the  San  Francisco  Bay  district,  which  is 
now,  or  soon  will  be,  ready  for  full  distribution. 
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New  Charts  for  Calculating  Pipe  Sizes 

for  Water  Flow 


With  Examples  Showing  Their  Use  Supplemented 
by  Recent  Test  Data  Proving  Their  Reliability 

By  F.  E.  Giesecke, 

Head,  Division  of  Engineering  Research,  University  of  Texas. 


T(  )  DETERMINE  the  proper  size  of  a  water  pipe, 
it  is  necessary  to  know  the  quantity  of  water  which 
is  to  flow  through  the  pipe  in  a  given  time,  the 
pressure  which  is  available  to  produce  the  desired  flow, 
and  the  laws  which  govern  the  flow  of  water  in  pipes. 

The  required  quantity  of  water  can  be  determined 
quite  accurately.  For  domestic  service,  it  is  generally 
safe  to  estimate  that  every  fixture  should  be  supplied 
with  water  at  the  rate  of  4  gal.  per  minute  while  it  is 
in  use  and  that  the  number  of  fixtures  in  use  at  any 
one  time  will  vary  from  100%  of  the  total  number 
installed,  when  that  number  is  not  greater  than  three, 
to  40%  when  that  number  is  100  or  more. 

For  other  than  domestic  service,  the  required  quan¬ 
tity  of  water  can  be  determined  with  similar  accuracy. 

The  pressure  which  is  to  produce  the  required  flow 
of  water  through  the  pipe  may  be  obtained  by  a  pump, 
or  by  a  difiference  in  elevation  of  the  stations  from  and 
to  which  the  water  is  to  flow,  or,  in  the  case  of  gravity 
circulation  of  hot  water,  to  the  difference  in  density 
of  water  in  the  flow  and  return  risers. 

In  every  case  the  pressure  may  be  expressed  in 
pounds  per  square  inch  or  in  inches  of  water  column, 
or  in  some  other  similar  unit.  The  weight  of  fresh 
water  at  70°  F.  is  about  62.3  lbs.  per  cubic  foot. 
Therefore,  a  water  column  of  1  ft.  exerts  a  pressure 
of  0.433  lbs.  per  square  inch,  and  a  pressure  of  1  lb. 
per  square  inch  is  equal  to  that  of  a  water  column  2.311 
ft.  high.  For  water  at  other  temperatures  and  for 
water  containing  considerable  quantities  of  solids,  such 
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40  lbs.  per  square  inch,  the  water  will  flow  through  the 
pipe  in  the  same  manner  as  if  it  were  flowing  out  of  a 
standpipe  in  which  the  upper  level  of  the  water  is  92.4 
ft.  above  the  pump.  The  city  Pf  San  Antonio,  Texas, 
receives  its  supply  of  water  by  pumping  from  artesian 
wells  directly  into  the  mains,  as  shown  in  Fig.  2. 

PRINCIPLE  OF  CIRCULATION  IN  A  GRAVITY  SYSTEM 

Fig.  3  shows  a  gravity  circulating  system  supplying 
hot  water  in  a  four-story  building.  If  the  system  is 
built  so  that  the  average  temperature  of  the  water  in 
the  return  riser  is  100°  when  the  average  temperature 
of  the  water  in  the  flow  riser  is  120°  and  no  hot  water 
is  being  used,  circulation  will  continue  in  the  system 
because  the  water  in  the  return  riser  is  heavier  than 
that  in  the  flow  riser.  Since  100°  water  weighs  61.998 
lbs.  and  120°  water  61.719  lbs.  per  cubic  foot,  the 
pressure  producing  circulation  in  this  system  is  about 
12.6  lbs.  per  square  foot,  or  about  2^4  in.  of  water. 


Punp 


riG.L— ILLUSTRATION  OF.  A  20  FT.  HEAD  OF  WATER. 

as  sea  water,  the  relation  between  pressure  and  water 
column  is  somewhat  different. 

In  Fig.  1,  for  instance,  the  water  is  flowing  from  an 
elevated  reservoir  through  a  pipe  and  is  being  dis¬ 
charged  at  an  elevation  20  ft.  lower  than  that  of  the 
water  in  the  reservoir ;  in  this  case  the  pressure  pro¬ 
ducing  the  flow  is  the  weight  of  a  column  of  water  20 
ft.  high.  This  pressure  may  be  described  as  “a  head  of 
20  ft.  of  water,”  or,  since  water  weighs  about  62.3  lbs. 
per  cubic  foot,  as  “a  pressure  of  1246  lbs.  per  square 
foot,  or  8.65  lbs.  per  square  inch.” 

Fig.  2  shows  a  pump  forcing  water  through  a  pipe. 
If  the  pressure  against  which  the  pump  is  working  is 


FIG.  2— WATER  FLOW  OBTAINED  BY  PUMP. 

As  this  is  a  very  low  pressure,  it  is  evident  that  ex¬ 
traordinary  care  must  be  exercised  in  designing  water 
supply  or  water  heating  systems  in  which  circulation 
is  produced  by  gravity. 

LAWS  RELATING  TO  THE  FLOW  OF  WATER  IN  PIPES. 

In  the  system  shown  in  Fig.  2,  the  pressure  in  the 
water  flowing  through  the  pipe  is  considerably  higher 
at  the  pump  than  it  is  at  the  end  of  the  pipe  from  which 
the  water  is  being  discharged.  The  difference  between 
these  two  pressures  is  equal  to  the  pressure  which  is 
consumed  in  overcoming  the  friction  between  the  water 
and  the  inner  wall  of  the  pipe,  and  that  in  the  water 
itself.  This  friction  can,  therefore,  be  expressed  m 
the  same  units  as  the  pressure,  t.  e.,  in  pounds  per 
square  inch,  or  in  feet,  or  inches  of  water  column,  h 
is.  generally  expressed  in  feet  of  water  column  and  re 
ferred  to  as  a  friction-head  of  so  many  feet  of  water. 

The  friction-head  is  greater  for  long  pipes  than  for 
short  pipes,  greater  for  small  pipes  than  for  large  pipe^ 
and  greater  for  high  velocities  than  for  low  velocities. 
Just  how  the  friction-head  varies  with  the  length  and 
diameter  of  pipe,  and  with  the  velocity  of  the  water  can 
be  determined  only  experimentally. 

A  ruunber  pf  investigators  havc-gjiyen  their , attention 
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to  this  problem.  The  principal  results  of  their  investi¬ 
gations  are  described  in  an  article  entitled  “Formulas 
for  h'riction-Heads  in  Water  Pipes,”  and  published  in 
Thi;  IIkating  and  Ventilating  Magazine,  March, 
192a. 

The  A.  S.  H.  &  V.  E.  Guide,  1922,  page  149,  gives 

V 

the  friction-head  in  1  ft.  of  pipe  as  0.00685  - 

dl.27« 

^  1.96 

and  that  in  one  standard  elbow  as  0.0141 - 

J  0.26 

These  values  are  average  values  determined  by  the 
writer  in  a  number  of  series  of  tests  conducted  under  his 
direction  to  secure  accurate  data  for  u.se  in  designing 
water  heating  systems.  These  investigations  are  des¬ 
cribed  in  full  in  University  of  Texas  Bulletin  No.  1759. 

In  order  to  calculate  the  friction  head  in  a  water 
pipe  line  it  is  generally  necessary  to  know  not  only  the 
friction-head  due  to  one  foot  of  pipe  and  that  due  to 
one  ordinary  90°  elbow,  but  also  those  due  to  various 
types  of  fittings,  valves,  radiators,  and  other  apparatus 
which  may  be  placed  in  the  line  and  which  will  increase 
the  friction-head  in  the  same. 

Having  determined  the  friction-head  due  to  such 
other  fittings  and  apparatus,  they  may  be  expressed  (with 
sufficient  accuracy  for  all  ordinary  calculations)  in  terms 
of  the  friction-head  due  to  one  ordinary  90°  elbow  as 
shown  in  Table  1. 

TABLE  1. 

Approximate  friction-heads  in  fittings,  valves,  etc., 
expressed  in  terms  of  the  friction-head  in  one  or¬ 
dinary  elbow. 


Coupling  0.1 

45°  elbow  0.5 

90°  elbow  1.0 

Open  return  bend  '  1.0 

Ordinary  tee  2.0 

Open  gate  valve  0.5 

Open  globe  valve  12.0 

Radiator  with  valve  and  union  elbow  7.0 


The  values  quoted  in  Table  1  were  determined  ex¬ 
perimentally  by  the  writer  and  published  in  Domestic 
Engineering  of  Nov.  2,  1912. 

Since  then  they  have  also  been  published  in  Harding 
and  Willard’s  “Mechanical  Equipment  of  Buildings,” 
Vol.  L  pa^e  259,  in  Halsey’s  Handbook,  page  240, 
and  in  Cosgrove’s  Principles  of  Plumbing,  page  198. 

The  friction-heads  given  by  the  formulas  quoted  above 
auply  only  to  new  and  clean  iron  pijie.  After  a  pipe 
has  l)een  in  service  for  some  time  its  inner  surface  be- 
conu  s  rusty  and  foul  and  the  friction-head  considerably 
larger  than  it  is  in  new  clean  pipe.  Just  how  much  the 
frk-ti  t'li-head  is  increased  dej^ends  on  the  length  of  serv¬ 
ice,  (.11  the  character  of  the  water,  on  the  character  of 
Ihc  pipe,  and  on  the  character  of  the  service. 

The  writer  tested  lp2-in.  galvanized-iron  pipe  which 
had  lieen  in  service  in  a  water  heating  system  for  7 
years  and  found  that  the  friction-head  had  increased 
lo  such  an  extent  that  it  was  necessary  to  add  about 
17%  to  the  coefficient  and  about  6%  to  the  exponent  of 


V,  in  the  expressions  quoted  above,  in  order  to  express 
the  friction-heads  correctly. 

FACTOR  needed  in  FORMULA  TO  PROVIDE  FOR  INCREASE 
IN  FRICTION  WITH  AGE 

A  formula  which  is  to  be  used  for  designing  pipe 
systems  must  evidently  include  a  factor  based  on  the 
increase  in  friction  in  the  pipe  due  to  age.  just  what 
this  factor  should  be  must  be  determined  by  the  de¬ 
signing  engineer.  The  writer  lielieves  that  under  fav¬ 
orable  conditions,  for  example,  in  heating  systems  in 
which  the  same  water  is  used  over  and  over  again,  or 
in  water  supply  systems  in  which  comparatively  little 
fouling  takes  place,  it  is  sufficient  to  add  15%  to  the 
coefficients  and  5%  to  the  exponent  of  v  in  the  fornuilas 
quoted  above.  With  these  additions  and  suitable  changes 

in  units,  the  friction-head  in  one  foot  of  pipe  is 
1.88 


0  0048  vdoo4 


FIG.  3— GRAVITY  CIRCULATING.  SYSTEM  SUPPLYING.  HOT 
W  ATER  IN  A  FOUR  .STORY  BUILDING. 


actual  internal  diameter  of  the  pipe^in  inches  and  v  the 
velocity  of  the  water  in  feet  per  second. 

Since  these  formulas  are  difficult  to  apply,  the  dia¬ 
gram  of  Figs.  4  and  5  have  been  prepared  and  the 
friction-heads  can  be  easily  determined  from  them. 

CHARTS  FOR  FIGURING  FRICTION-HEADS. 

In  the.se  two  diagrams  the  sloping  full  lines  represent 
the  nominal  diameter  of  the  pijie  in  inches  and  the  slop¬ 
ing  dotted  lines  represent  the  velocity  of  the  water  in 
inches  per  second  (not  in  feet,  as  might  be  supposed, 
since  v  in  the  formula  is  in  feet.) 
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To  understand  the  use  of  these  two  diagrams,  note 
from  Fig.  4  that  when  200  gal.  per  minute  flow 
through  a  6-in.  pipe,  the  friction-head  is  4/100  in.  per 
foot  of  pipe  and  the  velocity  of  the  water  between  24 
in.  and  36  in.  per  second ;  also  that  for  30  gal.  and  a 
2l^-in.  pipe  the  friction-head  is  1  /10-in.  per  foot  of 
pipe  and  the  velocity  slightly  less  than  24  in.  per  sec¬ 
ond.  From  Fig.  5,  when  200  gal.  of  water  per  minute 
are  flowing  through  a  6-in.  pipe,  the  velocity  of  the 
water  is  between  24  in.  and  36  in.  per  second,  and  the 
friction-head  is  about  6/100  in.  of  water  column  for 
each  ell)ow ;  also  for  30  gal.  and  a  lYz-m.  pipe,  the 
friction-head  is  about  33/100  in.  per  elbow,  and  the 
velocity  slightly  less  than  24  in.  per  second. 

Referring  again  to  Fig.  2,  the  pressure  which  exists 
in  the  water  at  the  open  end  of  the  pipe,  i.  c.,  the  pres¬ 
sure  which  remains  after  the  friction-head  has  been 
deducted  from  the  pressure-head  produced  by  the  pump, 
is  consumed  in  forcing  the  water  out  of  the  pipe.  The 
velocity  with  which  the  water  is  forced  out  of  the  pipe 
depends  upon  the  pressure. 

'I'he  relation  between  the 
two  is  the  same  as  that 
between  the  velocity  ac- 
(piired  by  a  particle  of 
water  falling  a  certain  dis¬ 
tance  and  the  distance 
through  which  it  has  fallen, 
and  is  expressed  by  tbe 
formula  h=v-/2g,  where  h 
is  the  velocity-head  in  feet. 

V  is  the  increase  in  velocity 
in  feet  per  second  acquired 
by  the  particle  of  water 
(luring  its  descent,  and  g  is 
the  increase  in  velocity  due 
to  gravity,  in  feet  per 
second  each  second.  The 
value  of  g  is  about  32.2 
ft./sec.“  The  velocity- 
head.  h,  is  the  height  the 
particle  of  water  must  fall 
if  it  acquires  the  velocity  v, 
after  starting  from  rest,  or 
the  height  to  which  it  will 
rise  (in  the  case  shown  in 
Fig.  2)  before  coming  to 
rest  after  leaving  the  pipe 
with  a  velocity  v. 

In  the  case  shown  in  Fig. 

2.  the  pressure-head  pro¬ 
duced  by  the  pumj)  is  equal 
to  the  friction-head  in  the 
pipe  line,  plus  the  velocity- 
head  available  at  the  end  of 
the  pipe  and  forcing  the 
water  out  of  the  pipe. 

Having  discussed  the 
principal  laws  governing 
the  flow  of  water  in  pipes 
and  described  the  use  of 
Table  1  and  of  the  diagrams 
of  Figs.  4  and  5,  the  practi¬ 
cal  application  of  the  in¬ 
formation  can  best  be 


shown  by  the  solution  of  a  series  of  illustrative  probliMus.* 
PRACTICAL  APPLICATIONS. 

E.x'ample  1.  What  pressure-head  must  be  main¬ 
tained  by  the  pump  shown  in  Fig.  2  if  10  gal.  per  min¬ 
ute  flow  through  a  1-in.  pipe  142  ft.  long  and  containing 
seven  elbows? 

W’e  find  from  Fig.  4  that  for  10  gal.  per  minute  tlow- 
ing  through  a  1-in.  pipe,  the  velocity  is  practically  44 
in.  per  second  and  the  friction-head  per  foot  of  pipe 
is  1.05  in.,  and  from  Fig.  5  that  the  friction-head  per 
elbow  is  practically  2.8  in. 

It  sbould  be  noted  here  that  the  velocities  shown  in 
Fig.  5  are  not  those  in  the  elbow  but  those  in  the  pipe 
which  the  elbow  fits. 

The  total  friction-head  is,  therefore, 

142  X  1.05  =  149.2  for  the  pipe 

7  X  2.8  =  19.6  for  the  elbow 

Total  168.8  in.  of  water  column. 


*  'I'he  editor  and  the  author  solicit  other  problems  for  incorporation  in 
this  series  or  as  a  se«iuel  thereto. 


QUANTITY  OF  WATER  IN  GALLONS  PER  MINUTE 

FIG.  4— FRICTION  HEAD  IN  INCHES  PER  FOOT  OF  PIPE. 
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4x4 

The  velocity  head  is  -  =  0.25  feet  or  3  in. 

64.4 

'I'lierefore,  the  pump  must  maintain  a  pressure-head 
of  h)9  -j-  3  =  172  in.,  or  14.3  ft.  of  water  column,  or 
0.2  Ih.'^.  per  square  inch :  The  water  will  be  thrown 
al)i)nt  3  in.  into  the  air  if  it  is  discharged  from  the 
open  cud  of  the  1-in.  pipe. 

AXOTllKR  i;x.\M  I’M-;. 

Example  2.  W’hat  pres.sure  must  be  maintained  by 
the  pumj)  in  the  .system  described  in  Ivxample  1  if  12'/_> 
gal.  of  water  llow  through  the  pipe  and  if  an  open 
glolie  valve  is  added  to  the  line? 

Note  from  Table  1  that  the  friction  in  an  open  globe 
valve  is  approximately  e{|ual  to  that  in  twelve  elbows 
and  proceed  exactly  as  in  Example  1.  The  velocity 
is  about  4.5  ft.  per  second  and,  therefore,  the  velocity- 
head  is  4  in.  The  friction-head  is  about  1.6  in.  per 
foot  of  pipe  and  4.3  in.  per  elbow.  The  total  friction- 
head  is  142  X  1.6  -|-  19  X  4.3  ==  25.8  ft.  and  the  total 


pressure-head  is  26.1  ft. 

TESTS  OF  WATER  FLOW  IN  1-IN  PIPES. 

In  order  to  test  the  accuracy  of  the  solution  of  Ex¬ 
amples  1  and  2,  two  senior  students  in  architectural 
engineering  at  the  University  of  Texas,  W.  M.  Wilson 
and  C.  C.  Wright,  laid  a  line  of  new  1-in.  pipe  and 
conducted  three  series  of  tests.  In  the  first  series  the 
pipe  line  consisted  of  142  ft.  of  pipe  and  five  elbows; 
in  the  second  series,  an  open  gate  valve  was  added  to 
the  line ;  and  in  the  third  series,  an  open  globe  valve 
was  substituted  for  the  open  gate  valve  used  in  the 
second  series. 

In  each  of  the  three  series  three  separate  tests  were 
made  with  three  different  pressure-heads.  The  pres¬ 
sure-heads  were  secured  by  means  of  a  tank  in  which 

the  elevation  of  the  water  could  be  maintained  at  a 

constant  height  and  measured  accurately. 

Fig.  6  shows  the  friction-heads  in  feet  of  water,  cor¬ 
responding  to  the  nine  tests  and  plotted  against  the 
flow  of  water,  in  gallons  per  minute  through  the  pipe 

line.  It  is  evident  from  the 
figure  that  the  friction  in 
an  open  gate  valve  is  so 

small  as  to  be  negligible 

and  that  the  friction  in  the 
open  globe  valve  was  as 
much  as  2M/c  of  that  in 
the  entire  line  of  142  ft.  of 
pipe  and  five  elbows,  or 
that  it  was  approximately 
equal  to  that  in  37  ft.  of 
pipe,  or  to  that  in  13  el¬ 
bows. 

Comjiaring  now  the  pres¬ 
sure-heads  calculated  in 
Examples  1  and  2  with 
those  shown  in  Fig.  6,  it  is 
evident  that  the  results  se¬ 
cured  by  means  of  the  dia¬ 
grams  (Figs.  4  and  5)  are 
considerably  on  the  side  of 
safety  when  applied  to  new 
and  clean  iron  pipe.  As 
explained  above,  this  allow¬ 
ance  was  made  intention¬ 
ally  to  provide  for  a  con¬ 
siderable  increase  in  fric¬ 
tion  due  to  probable  rust¬ 
ing  of  the  pipe  with  age. 

Fig.  7  shows  a  portion 
of  the  experimental  in¬ 
stallation  when  12.48  gal.^ 
were  flowing  through  the 
pipe.  The  calculated  velo¬ 
city-head  for  this  case  is 
4  in.  and  this  agrees  well 
with  the  actual  velocity- 
head,  as  can  be  seen  from 
Fig.  7  by  comparing  the 
height  of  the  water  jet  with 
the  outside  diameter  of  the 
1-in  pipe. 

In  Examples  1  and  2. 


FIG.  5— FRICTION  HEAD  IN  INCHES  PER  ELBOW 
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sevtn  clliows  were  included  in  the  calculation  for  the 
friction-head,  instead  of  the  five  actually  used,  be¬ 
cause  it  was  assumed  that  the  friction  due  to  the 
flow  of  water  from  the  tank  into  the  pipe  would  be 
approximately  equal  to  that  in  two  elbows. 


kk;.  6— friction  heads  in  feet  of 

WATER  CORRESPONDING  TO  THE  NINE 
TESTS  AND  PLOTTED  AGAINST  THE  FLOW 
OF  WATER. 

Example  ,5.  Referring  to  Fig.  2  and  assuming  that 
the  pipe  line  is  changed  so  that  the  open  end  of  the 
pipe  is  40  ft.  higher  than  the  pump,  what  pressure-head 
must  he  maintained  by  the  pump  if  10  gal.  per  minute 
are  to  flow  through  the  pipe? 

In  this  case  the  velocity-head  and  the  pressure-head 
will  be  the  same  as  in  Example  1  and.  in  addition,  the 
pump  must  raise  the  water  40  ft.  The  total  required 
pressure-head,  therefore,  will  be 
Velocity-head  0.25 

Friction-head'  .54.95 

Elevation-head  40.00 


75.20 

ft.  of  water  column,  or  32.6  lbs.  per  square  inch. 


FIG.  7— PORTION  OP  THE  EXPERIMENTAL  INSTALLA¬ 
TION  WHEN  12.84  GAL.  PER  MINUTE  WERE  FLOWINC'. 
THROUGH  A  MN.  PIPE.  142  FT.  LONG.  WITH  SEVEN 
ELBOWS  AND  ONE  OPEN  ('.LOBE  VALVE.  DUE  TO  A 
PRESSURE  IIF:aD  OF  19.2  FT. 


E.xample  4.  Referring  again  to  Fig.  2  and  aseuniing 
that  the  pijie  line  has  been  changed  so  that  the  (q^en  end 
of  the  jii^ie  line  is  40  ft.  lower  than  the  pump,  what  jires- 
sure-head  must  be  maintained  by  the  pump  if  10  gal. 
per  minute  are  to  flow  through  the  pipe? 

In  this  case,  the  velocity-head,  friction-head,  and  ele¬ 
vation-head  will  be  the  .same  as  those  in  Example  3, 
with  the  difference,  however,  that,  in  this  case,  the 
elevation-head  will  act  with  the  pump  and  against  the 


r  u..  9— DlAC.RAM  OF  SYSTEM  INTENDED  TO  SUPPLY  WATEK 
TO  A  10  STORY  BUILDING. 


friction-head,  instead  of  with  the  friction-head  and 
against  the  pump,  as  in  Example  3.  The  total  required 
pressure-head,  therefore,  will  lie  — 1.8  ft.  of  water  col¬ 
umn,  or  — 2.08  lbs.  per  square  inch.  In  other  words, 
the  pump  will  be  required  to  restrict  the  flow  of  water, 
instead  of  producing  or  assisting  it.  This  means  that 
the  pump  would  not  be  necessary,  but  that  a  valve 
would  have  to  be  inserted  in  the  line,  probably  near 
the  outlet  of  the  pipe  and  partially  closed  so  that  the 
friction-head  due  to  the  partially-closed  valve  will  be 
4.8  ft.  of  water  column. 

Example  5.  Let  it  be  required  to  determine  the  pipe 
sizes  for  the  system  shown  in  Fig.  9,  and  intended  to 
supply  water  to  a  10-story  building. 

This  problem  is  one  submitted  and  solved  by  \\ .  5. 
Timmis,  A.S.H.&V.E.  Guide,  1922,  and  is  introduced 


FK;.  8— view  showing  14..S  gal  per  MINUTE  FLOW 
ING  THROUGH  A  1  IN.  PIPE  142  FT.  LONG,  WITH 
SF:VEN  ELBOWS  AND  NO  VALVE.  DUE  TO  A  PRESSUKh- 
HEAD  OF  19.1  It. 
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here  simply  to  show  the  ease  with  which  such  problems 
may  be  solved  by  means  of  the  diagrams  (Figs.  4  and 
5. ) 

Tlie  general  arrangement  of  the  system  is  shown  in 
Fig.  9. 

The  pipe  line  begins  at  the  point  a  (the  connection  to 
the  main)  and  extends  horizontally  300  ft.  to  the  build¬ 
ing  and  then  vertically  in  the  building  100  ft.  to  the 
|M)int  /  on  the  tenth  floor. 

r.y  the  conditions  of  the  problem  the  available  pres¬ 
sure-head  at  the  point  a  is  173.3  ft.  and  the  required 
pre-'sure-head  at  the  jioint  /  is  34.7  feet.  The  difference 
1  let  ween  these  two  jiressure-heads  is  the  sum  of  the 
elevation-head  (100  ft.)  betw'een  the  points  a  and  I,  and 
the  friction-head  from  a  to  1;  the  latter  is  therefore  38.6 
ft.  and  may  be  distributed  along  the  400  ft.  of  pijie  in 
many  different  ways.  Some  designers  like  to  maintain 
a  uniform  velocity  throughout  the  length  of  the  pipe: 

prefer  to  have  a  uniform  friction-hcad  along  the 
pijK*.  I’robably  "the  best  plan  to  adopt  is  to  distribute 
tlie  friction-head  in  such  a  way  as  to  make  the  cost  of 
the  resulting  pipe  line  as  low  as  jM^ssible. 

•'fhe  maximum  quantity  of  water  assumed  to  be 
flowing  through  the  pipe  at  any  one  time  varies,  by  the 
conditions  of  the  problem,  as  shown  in  Fig.  9,  from  a 
lua.ximum  of  240  gal.  |x*r  minute  at  the  point  a  to  a 
maximum  of  60  gal,  at  the  point  /. 

In  order  to  simplify  the  design,  the  pipe  line  has  been 
divided  in  eleven  sections  designated,  respectively 
ah,  he,  cd  .  .  .  jk,  kl.  'I'he  division  is  made  so  that 

the  velocity  of  the  water  is  constant  in  any  one  section. 
Hence  a  division  point  must  occur  wherever  the  quantity 
of  water  changes  and  wherever  the  pipe  size  is  changed. 

Having  divided  the  line  into  a  number  of  sections  and 
knowing  the  quantity  of  water  flowing  in  each  section, 
as  shown  in  Fig.  9,  and  knowing  also  the  total  friction- 
head  (  38.6  ft.  in  400  ft.,  or,  on  the  average,  1.156  in. 
|)er  f(K)t  of  pipe )  the  line  may  be  designed  as  follows : 

It  appears  from  Fig.  9  that  in  section  kl  the  quan¬ 
tity  of  water  flowing  is  60  gal.  per  minute ;  it  appears 
from  Fig.  4  that  for  60  gal.  and  a  friction-head  of 
1.1  ii6  in.  per  foot  the  pipe  size  must  be  slightly  smal¬ 
ler  than  2  in.  and  considerably  larger  than  1  1/2  in. 
Hence  we  will  select  a  2-in.  pipe  for  this  section.  We 
find  from  Fig.  4  that  for  a  2-in.  pipe  and  60  gal.,  the 
friction-head  is  0.9  in.  per  foot,  or  9  in.  in  10  ft.  (the 
length  of  section  kl).  These  values  are  recorded  in 
Fig.  9. 

Similarly  we  find  from  Fig.  9  that  240  gal.  flow 
in  -ection  ab  and  from  Fig.  4  that  for  240  gal.  and  a 
friaion-head  of  1.156  in.,  the  correct  size  of  pipe  is 
about  3  1/4  in.  Since  there  is  no  standard  pipe  of 
tha'  size  we  will  select  the  3^2  in.  pi])e  for  section  ab 
or,  at  least,  for  a  considerable  part  of  that  section. 

^\'e  know  now  that  the  pipe  size  should  be  3)4 
in.  at  b  and  2  in.  at  I,  with  a  gradual  change  from 
in.  to  2  in.  Just  how  to  change  from  3)4  in.  to  2 
in.  is  not  very  material.  We  may  select  the  sizes  as 
shown  in  Fig.  9,  find  the  unit  friction-head  for  each 
section  from  Fig.  4  and  record  the  same  and  calculate 
the  total  friction-head  from  ^  to  f  to  l)e  11.9  ft.,  as 
shown  in  Fig.  9. 

It  we  then  select  a  3)4-in.  pij^e  for  section  al.  the 
friction-head  in  the  same  would  be  (300  x  0.75)/12  = 
18.8  ft. .  The  total  friction-head  from  a  to  /  would  be 


11.9  -f-  18.8,  or  30.7  ft.,  or  7.9  ft.  less  than  that  avail¬ 
able.  The  pressure-head  at  /  would  then  be  7.9  ft. 
more  than  that  required  by  the  condition  of  the  prob¬ 
lem. 

If  we  desire  to  use  all  available  friction-head,  it  is 
necessary  simply  to  select  a  3-in.  pipe  for  a  portion  of 
section  ab,.  Since  the  friction  in  a  3-in.  pijie  is  1.6 
and  in  a  3)4-in.  pipe,  0.75,  when  240  gal.  are  flowing 
per  minute,  the  friction-head  will  be  increased  by  1.6 — 
0.75  =  0.95  in.  for  every  foot  of  3-in.  pipe  used  to 
replace  a  foot  of  pipe.  Since  we  have  7.9  ft.  or 

94.8  in.  available  for  additional  friction,  we  may  use 
94.S/0.95,  or  100  ft.  of  3-in.  and  200  ft.  of  3)/2-in.  pipe 
in  section  ab.  This  length  of  100  ft.  of  3-in.  ])ij)e  may 
be  inserted  anywhere  in  section  ab,  but  it  would  gen¬ 
erally  be  inserted  next  to  the  building. 

It  nui.st  be  remembered  that  if  this  installation  were 
made  as  calculated  above,  the  pressure-head  at  /  would 
be  considerably  more  than  34.7  ft.,  so  long  as  the  en¬ 
tire  pipe  line  is  clean.  The  pressure-head  would  drop 
to  34.7  ft.  only  after  considerable  fouling  has  taken 
place  in  the  pii)e. 

In  the  alH)ve  calculation  the  velocity- head  at  I  was 
neglected  because  it  will  be  produced  by  the  pressure- 
head  reserved  for  the  end  of  the  last  section.  The 
friction-head  due  to  elbows  was  neglected  because 
there  was  only  one  elbow  and  its  effect  is  negligible 
in  comparison  with  that  of  4(X)  ft.  of  pipe. 


New  Steam  Boilers  Double  Effieieney 

(  By  Science  Service.) 

Engineers  in  America  are  taking  great  interest  in  the 
.sensational  development  of  very  high  pressure  steam 
boilers  in  Sweden.  This  apparatus  instead  of  oj^erating 
at  300  or  400  lbs.  as  a  maximum  which  is  usually 
regarded  as  the  greatest  pressure  for  safe  practice,  is 
making  .steam  at  900  lbs.  regularly.  And  modified  de¬ 
signs  which  promise  to  be  entirely  satisfactory  at  1,500 
lbs.  |x*r  square  inch,  or  one  hundred  times  atmospheric 
pressure,  have  been  prepared. 

By  increasing  steam  pressure  in  this  fashion  the 
boiler  plant  will  furnish  its  power  to  the  engine  under 
conditions  that  will  increase  the  efficiency  of  the  engine 
by  6  per  cent,  to  1(X)  i^er  cent.,  depending  u|)on  the 
type  of  equipment.  Such  an  increase  realized  in  many 
steam  power  plants  would  be  a  big  factor  in  these  days 
of  high  fuel  prices. 

'Phis  new  steam  boiler  has  several  novel  features 
among  the  most  novel  of  which  is  the  generation  of 
steam  in  rotating  boiler  tubes.  The  rotation  of  the 
tubes  keeps  all  sides  of  the  tube  wet  with  water  and 
tends  to  bring  the  steam  bubbles  all  to  the  center  of  the 
tube  so  that  a  great  deal  more  water  can  be  evaporated 
than  under  ordinary  conditions.  It  is  claimed  that  60 
lbs.  of  water  per  square  foot  of  tube  surface  is  evapor¬ 
ated  and  in  some  cases  a  hundred  pounds  per  hour  is 
])Ossible.  This  is  several  times  the  maximum  rate  of 
steam  and  in  the  most  efficient  American  boilers. 

'Phe  success  achieved  in  operating  this  equipment  for 
over  a  year  at  (iothenburg,  Sweden,  indicates  that  .Amer¬ 
ican  engineers  will  soon  Ije  trying  out  similar  eejuipment 
in  the  United  States. 
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IF  AXYTHIXG  were  needed  to  show  how  rapidly 
the  science  of  ventilation  has  advanced  in  the  past 
few  years,  it  is  furnished  by  the  report,  just  pub¬ 
lished,  of  the  Xew  York  State  Commission  on  Ventila¬ 
tion.  This  report  covers  an  investigation  which  was 
started  in  1913  and  concluded  in  1917.  It  is  important 
to  remember  these  dates  in  studying  the  commission’s 
findings.  Consider,  for  instance,  the  statement  that  “the 
practice  of  recirculation  of  schoolroom  air,  and  the 
humidification  of  the  air  supply  to  rooms,  as  adjuncts 
to  systems  of  fan  ventilation,  have  not  yielded  good 
results  in  the  hands  of  the  commission,  and  are  not 
recommended.”  In  the  light  of  what  we  now  know 
about  the  use  of  ozone  and  air  wa.shers  in  the  recircula¬ 
tion  of  air  for  ventilating  purposes,  this  statement  sounds 
strange  indeed  and  the  unconvincing  impression  it  makes 
is  deepened  w'hen  we  find  that  the  commission’s  entire 
study  of  the  effects  of  ozone  was  confined  to  a  single 
school  building  with  a  type  of  ozonizer  that  is  now 
obsolete.  “This  system,”  declares  the  report  (a  fan 
system  in  which  the  air  was  recirculated  and  ozone 
admitted  in  varying  concentrations  on  the  suction  side 
of  the  blower)  “was  tried  on  many  different  days  dur¬ 
ing  the  fall  and  winter  experiment,  but  the  ozone  aj)- 
])eared  to  give  no  relief  from  odor  and  in  fact  seemed 
to  make  things  worse  by  suj^erposing  the  odor  of  ozone 
upon  the  body  odors.”  All  of  which  may  be  perfectly 
true,  but  is  absolutely  at  variance  with  the  experience  of 
those  who  have  observed  the  effects  of  ozone  in  recircu¬ 
lated  schoolroom  air  over  periods  of  many  times  nine¬ 
teen  days  and  even  nineteen  months. 


WE  BF.LIKVE  it  is  safe  to  say  that  the  admission 
of  cold  air  from  outdoors  directly  through  the 
windows  will  not  be  tolerated  in  American  school 
buildings.  In  recommending  open-window  ventilation, 
the  commission  is  careful  to  state  that  “we  are  forced 
to  conclude  that  window  ventilation  with  ample  direct 
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radiation,  window  deflectors  and  adecpiate  gravit\  e.x- 
haust,  seems  the  most  generally  promising  method  for 
the  ventilation  of  the  classroom  where  local  conditions 
permit  its  use.”  If  the  report  had  added  that  ^uch 
incoming  cold  air  should  be  carried  by  some  nu'ans 
directly  to  the  ceiling  and  there  diffused  in  every  ])os- 
sible  direction  it  might  have  found  a  responsive  echo, 
especially  among  those  who  have  had  to  satisfy  the 
vagaries  of  different  groups  of  school  teachers  and  who 
have  found  that  the  only  way  to  cope  successfully  with 
the  situation  is  to  treat  every  classroom  as  if  it  were  a 
separate  Imilding  by  itself.  We  think  it  strange  that  no 
comment  is  made  by  the  commission  as  to  the  effect  of 
open- window  ventilation  on  the  pupils  near  the  outer 
walls.  To  be  sure  the  sensations  of  an  observer  are 
recorded,  but  it  is  not  stated  whether  the  observer  was 
stationed  near  the  windows  or  elsewhere  in  the  room. 
Xo  comment  is  made,  either,  as  to  any  method  for  con¬ 
trolling  the  inflow  of  cold  air  at  the  window’s  meeting- 
rail.  Even  with  radiators  extending  the  full  width  of 
the  windows  and  using  approved  deflectors  at  the  bot¬ 
tom  of  the  window  openings,  it  is  notorious  that  the 
incoming  cold  air,  very  frequently,  will  not  follow  the 
nice  arrows  pointing  upward,  but  will  execute  a  right¬ 
about  turn  and  fall  “like  a  thousand  of  brick”  long 
l)efore  it  has  become  even  moderately  warmed. 

HAVIXG  expressed  these  dissenting  view’s  from  the 
conclusions  of  the  commission,  at  the  same  time 
we  feel  that  the  rei)ort,  with  its  wealth  of  data,  is 
one  that  will  contribute  very  largely  to  the  advancement 
of  the  science  of  ventilation.  On  such  subjects,  for 
instance,  as  the  effect  of  cloth  window  screens,  the 
information  brought  out  should  settle  once  and  for  all 
the  inadequacy  of  this  method.  In  its  review  of  the 
art,  also,  the  report  will  rank  as  a  classic.  Moroeover, 
many  of  the  tests  recorded,  such  as  those  dealing  with 
the  ])hysiological  reactions  to  atmospheric  conditions, 
will  not  have  to  be  repeated  by  future  experimeters,  as 
the  results  si>eak  for  themselves  and  will  be  accepted  as 
conclusive. 

The  field  investigations  were  even  more  extensive  than 
was  generally  knowm  and  some  of  these,  especially  the 
Sherman  School  test,  in  Fairfield,  Conn.,  with  fan-venti¬ 
lated  and  window'-ventilated  rooms,  so  far  as  w^e  know, 
have  never  before  been  published.  As  many  of  the 
commission’s  findings  are  based  U]X)n  this  test,  the  data 
obtained  will  merit  close  study. 

Speaking  generally,  the  commission  has  done  a  won¬ 
derful  piece  of  w’ork  and  stands  for  the  most  jxirt  on 
solid  ground.  We  agree  with  the  statement  that  “the 
full  report  .  .  .  will  constitute  a  jjefmanent  contribu¬ 
tion  to  this  branch  of  science.”  That  it  will  result, 
however,  “in  general  improvement  of  health  and  hy¬ 
gienic  conditions,  particularly  among  the  school  children 
of  the  land,”  which  was  the  primary  purpose  oi  the 
investigation,  depends,  in  our  judgment,  upon  the  way 
the  conclusions  are  modified,  in  the  light  of  more  recent 
exj>erience  and  the  latest  advance  in  the  technicpie  ot 
the  art,  so  far  as  they  apply  to  window  ventilation, 
recirculation  of  indoor  air  and  the  use  of  ozone. 
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Prices  of  Heating  Equipment  to  Vary  With  Cost  of  Production 

During  the  Year 

Important  Plan  Announced  by  the  American  Radiator 
Company  Expected  to  Go  a  Long  Way  Towards  Solving  the 
Problem  of  Seasonable  Demand  in  the  Building  Industry 


One  of  the  principal  reasons  why 
building  costs  are  high,  it  is  generally 
agreed,  is  because  in  normal  times  the 
work  is  crowded  into  a  few  months  of 
the  year.  The  great  essential  industry 
of  building  has  its  season  as  definitely 
as  though  it  were  only  a  summer  vaca¬ 
tion  hotel. 

It  is  an  extraordinary  condition  for 
a  great  industry  and  one  from  which 
no  one  benefits.  Therefore,  the  at¬ 
tempt  by  the  American  Radiator  Com¬ 
pany.  which  is  now  in  effect,  to  cut 
the  seasonal  variation  in  its  portion 
of  the  industry  is  a  movement  which  is 
likely  to  mark  an  epoch  in  this  field. 

To  express  the  plan  briefly,  the  com¬ 
pany  has  decided  to  sell  its  product 
at  prices  based  on  the  cost  of  produc¬ 
tion  during  each  period  of  the  year, 
instead  of  averaging  production  costs 
through  the  year  and  selling  at  one 
price.  Under  the  direction  of  Clarence 
M.  W’oolley,  president  of  the  company, 
engineers  and  cost  accountants  found 
that,  even  when  there  is  no  advance  in 
the  price  of  raw  materials,  it  cost  13% 
more  to  produce  during  the  peak  season 
than  during  the  period  of  slack  demand. 

Taking  their  factory  production  rec¬ 
ords  and  their  shipments  for  the  past 
20  years  they  plotted  a  chart,  dividing 
the  year  into  five  periods.  The  first 
period  includes  February,  March  and 
-April.  In  this  period  they  found  that 
their  production  was  just  about  twice 
as  great  as  shipments.  This  surplus 
production  had  to  be  stored.  The  sec¬ 
ond  period  was  May  and  June,  when 
production  is  about  one-third  larger 
than  shipments.  The  third  period  is 
July  and  August  when  for  the  first  time 
shipments  begin  to  exceed  production. 

In  the  fourth  period,  September. 
October  and  November  comes  the  rush. 
In  these  months  the  company  ships 
more  than  in  the  first  three  periods  put 
tog<  thcr.  The  fifth  period  is  December 
and  January  when  shipments  drop  to 
about  one-third  of  those  in  the  fourth 
period  and  production  again  exceeds 
con<.umption. 

Cost  accountants  figured  out  the  cost 
of  production  for  each  period.  It  was 
found  the  company  could  take  business 
pr(.  ;tablv  at  a  lower  price  in  the  first 
period  than  it  could  in  the  fourth 
period — they  could  take  it  at  so  much 
lo\v(  r  price  that  it  would  pay  the  owner 
to  instruct  the  contractor  to  buy  at  the 
low  Period,  take  delivery  and  store  the 
Roods  on  the  premises  of  the  owner 
until  needed  for  installation  in  the  fall. 

Tpat  is  exactly  the  plan  the  company 
has  decided  upon.  They  arc  taking 
the  fourth  period — September  to  No¬ 
vember — as  the  normal  price  of  100%. 
Then  they  work  down  according  to  the 


costs  of  production.  The  first  period 
is  the  low  cost;  therefore  their  prices 
are  92%  of  normal,  or  8%  off.  The 
second  period  is  94%,  the  third  period 
is  97%,  the  fourth  period  is  normal, 
and  the  fifth — December  and  January 
—is  98%e. 

HOW  THE  PI. AX  WORKS  OUT. 

An  example  of  the  operation  of  the 
new  plan  is  that  of  a  contractor  who 
has  in  April  a  heating  contract  requir¬ 
ing  3,000  sq.  ft.  of  radiation;  the  prem¬ 
ises  will  not  be  ready  for  the  installa¬ 
tion  until  about  September.  If  he  buys 


radiation  in  April  and  takes  delivery 
he  will  get  it  at  0.416  cents  per  square 
foot.  If  he  waits  until  September  it 
will  cost  him  0.452  cents  per  square 
foot  or.  to  put  it  in  dollars,  it  will  cost 
him  $1,356  in  the  last  period  as  against 
$1,248  in  the  first,  a  difference  of  $108. 
The  interest  on  $1,248  for  four  months 
is  $24.29,  so  his  net  saving  is  $93.71 — 
which  is  at  the  rate  of  20%  a  year  on 
his  $1,248  investment.  The  20%  does 
not  come  out  of  the  company — the 
company  does  not  give  discount  except 
in  words.  That  20%  is  a  dividend 
from  waste — from  the  waste  of  costly 
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handling  and  storage,  from  the  waste 
of  unbalanced  production. 

('.KTTINC  .WVAY  FROM  THK  ‘‘SEA.SOXS”  OF 
BUSINESS. 

The  rearrangement  is  not  merely  one 
of  price.s — it  is  a  step  in  the  direction  of 
getting  away  from  the  seasons  of  busi¬ 
ness.  If  heating  materials  can  be  so  sold, 
the  company  helieves,  then  other  mater¬ 
ials  which  have  the  same  seasonal  wastes 
can  be  so  sold.  That  will  give  heavy  in¬ 
ducement  to  building  out  of  what  is  now 
called  the  season  and  relieve  the  peak  of 
building.  This  will  in  turn  mean  that 
“overhead.”  mechanics’  wages,  and' profits 
can  1k‘  calculated  hy  the  year  instead  of 
by  the  day,  which  would  make  ft)r  ever 
lowering'  costs  and  hence  for  more  work, 
wages  and  profits. 

'I'he  American  Radiator  Comi)any  started 
its  investigation  as  a  result  of  the  work 
of  a  committee  of  engineers  with  Secre¬ 
tary  of  Commerce  Herbert  Hoover  as 
chairman  about  a  year  ago.  That  com¬ 
mittee  of  which  Mr.  VV'^oolley  was  a  mem¬ 
ber,  surveyed  the  industries  of  the  nation 
and  reportefl  that  seasonal  operation  was 
at  the  bottom  of  most  of  the  troubles 
in  the  huilding  industry. 

Kveryone  knows  that  the  most  of  our 
coal  troubles  are  due  to  the  seasonal  buying 
of  coal.  The  whole  country  thinks  about 
l)utting  in  its  coal  when  it  begins  to  get 
cold.  There  are  not  enough  miners  to 
supply  the  domestic  consumption  in  a 
month.  There  are  not  enough  coal  cars 
to  carry  the  coal. 

In  many  respects  the  building  industry 
is  worse  off  than  the  coal  business  and 
for  the  .same  reason.  Comparatively 
little  work  can  be  carried  on  in  most 
localities  during  the  very  cold  weather. 
We  have  gone  forward  on  the  assumption 
that  builders  are  not  free  agents  but  are 
at  the  call  of  the  weather  man. 

KXI’EN'SK  OK  FORCED  PRODl^CTION. 

ICvery  one  knows  that  forcetl  pnxluction 
is  expensive.  The  American  Radiator 
Company  found  that,  although  managers 
made  every  effort  to  speed  up  prexiuction 
during  the  rush  sea.son,  the  factories  never 
got  within  209r  or  259f  of  the  production 
during  the  first  period  when  goixl  men 
were  obtainable  and  schedules  might  have 
been  followed. 

One  of  the  reasons  why  Ford  automo¬ 
biles  are  so  cheap  is  that  the  factory 
works  so  steadily’.  The  whole  production 
is  planned  and  the  plans  cannot  be  deviated 
trom.  It  would  probably  cost  $10,000  just 
to  send  a  Ford  through  unpainted — 
special  instructions  would  have  to  be  given 
and  observing  these  instructions  would 
hold  up  the  flow  of  work. 

One  of  the  most  significant  facts  dis- 
close<l  in  the  plan  of  the  American  Radia¬ 
tor  Company  is  the  appalling  waste  of 
seasonal  production  and  selling.  The  com¬ 
pany  has  to  add  the  waste  to  the  cost  of 
'  the  product ;  the  contractor  has  to  add  it  to 
the  cost  of  his  contract;  the  owner  has 
to  foot  the  bill.  But  what  difference  does 
it  make,  some  query,  since  it  is  the  owner 
and  not  the  company  or  the  contractor 
who  pays  the  bill.  Just  this  difference. 
Rvery  penny  that  is  unnecessarily  added 


to  cost  limits  the  market.  Nearly  all  the  be  curiosities.  There  w'ould  practically  be 
articles  which  are  called  necessities  today  no  heating  business.  The  secret  of  good 
are  necessities  only  because  they  are  cheap,  business,  the  company  decided,  is  not  test- 
If  it  cost  $10,000  to  put  a  heating  plant  ing  what  the  traffic  will  bear,  but  seeing 
into  a  nine-room  dwelling,  then  the  nine-  how  much  the  traffic  can  be  induced  to 
room  dwellings  with  heating  plants  would  use. 

To  Develop  a  Code  of  Minimum  Require¬ 
ments  for  the  Heating  and  Ventilation 

of  Buildings 


Few'  undertakings  of  the  American 
Society  of  Heating  and  Ventilating 
F.ugineers  have  been  more  ambitious 
than  the  project  it  has  recently  under¬ 
taken  to  develop  a  code  to  cover  the 
tuinimum  reejuirement'  for  the  heating 
and  ventilating  of  buildings.  This 
matter  was  recently  brought  to  a  head 
when  the  .\merican  Kugiueering  Stand¬ 
ards  Committee  was  considering  the 
society’s  “Re<iuiremeuts  for  Model 
Cotupulsory  Heating  and  \’entilatiou 
Laws,”  promulgated  in  1915.  .-Mter 
studying  this  code  the  A.  F.  S.  C., 
through  its  Special  Committee  on  .Ap¬ 
proval  of  Ventilation  Code,”  referred 
the  matter  back  to  the  society  “in  order 
that  a  revision  at  the  hands  of  a 
thoroughly-i  epresentative  sectional 
committee  might  insure  its  acceptabil¬ 
ity  to  all  interested  bodies.”  One  of 
the  specific  points  on  wdiich  the  code 
was  found  to  be  in  need  of  revision 
was  the  requirement  expressed  through¬ 
out  that  all  ventilation  was  to  be  fur¬ 
nished  by  pure  “outdoor”  air.  This 
precluded  the  practice  of  recirculating 
the  air. 

.According  to  present  plans  it  is  pro¬ 
posed  to  develop  a  code  which  will  be 
in  shape  to  be  adopted  by  various 
municipalities  and  incorporated  as  a 
part  of  their  building  codes.  It  is  the 
intention  of  the  committee  that  the 
application  of  all  formulas,  diagrams  and 
tables  be  illustrated  by  examples  and  il¬ 
lustrations  will  be  used  whenever  necessary 
to  fully  explain  the  application. 

The  code  is  to  be  limited  in  applica¬ 
tion  to  the  design  of  heating  and  ven¬ 
tilating  installations  as  a  whole  and  in 
no  w'ay  is  to  be  construed  to  cover  the 
design  of  the  various  equipments  used. 
The  method  of  rating  certain  equip¬ 
ment  that  has  become  standardized  by 
various  manufacturers’  associations  wdll 
naturally  be  adopted  in  this  code. 

.According  to  the  present  plans  an¬ 
other  feature  of  the  code  will  be  a 
recommended  uniform  method  of 
specifying  various  heating  and  ventilat¬ 
ing  apparatus,  as  well  as  a  standard 
code  of  symbols. 

PERSONNEL  OF  THE  COMMiTTFtE 

The  committee  will  be  headed  by  Louis 
A.  Harding,  of  the  engineering  firm  of 
Harding  &  Crea.  of  Buffalo.  N.  Y.  Mr. 
Harding  is  perhaps  most  widely  known 
as  the  co-author  of  Harding  and  Willard’s 
monumental  work  on  “Mechanical  Equip¬ 
ment  of  Buildings.” 

No  less  than  fifteen  sub-committees  have 
been  appointed  to  take  up  the  various  items 
in  the  code,  as  follows; 

Section  I — DEFINITION  of  terms  in 


common  use  as  applied  to  heating  and 
ventilating,  formulae  for  physical  limits, 
properties  of  Water  steam  and  vai)or  Mix¬ 
tures,  Dean  h'.  Paih.  .Anderson,  chairman. 

Seclioii  //—  .Minimum  ventilation  re¬ 
quirements — for  churches,  .schools,  hospi¬ 
tals,  asylums,  prisons,  public  buildings, 
theatres,  assembly  halls,  moving  picture 
houses  and  certain  types  of  factory  build¬ 
ings,  E.  Vernon  Hill,  chairman. 

Section  III  —  Standard  method  for 
determining  outside  temperatures  and  tein- 
tx'rature  differences  for  the  design  o I  heat¬ 
ing  systems,  F.  R.  Still,  chairman. 

Section  II’  —  Minimum  requirements 
for  estimating  the  heat  to  be  suiiplied  for 
warming  buildings,  ProF.  J.  D.  HoFF.man, 
chairman. 

Section  J' — Minimum  requirements  for 
the  determination  of  the  amount  of  direct 
steam  or  hot  water  radiating  surface  to 
lx;  installed  in  steam  and  water  heating 
systems,  C.  L.  Rilf;y,  chairman. 

Section  VI — Minimum  requirements  for 
the  determination  of  the  amount  of  indi¬ 
rect  steam  or  hot  water  radiating  surface 
to  be  installed  in  indirect  (gravity  and  fan 
circulation)  heating  systems,  L.  C.  Soule, 
chairman. 

Section  VII — Minimum  capacity  and  in¬ 
stallation  requirements  for  heating  boilers, 
Fredk.  W.  HerEndEEn.  chairman. 

Section  J'lII — Minimum  requirements 
for  the  design  and  installation  of  warm- 
air  furnace  heating  systems.  Prof.  .A.  C. 
Willard,  chairman. 

Section  IX — Minimum  requirements  for 
the  design  and  installation  of  smoke  flues, 
breechings  and  chimneys  or  stacks  for 
steam  boilers,  water  boilers  and  warm-air 
furnaces,  J.  R.  McColl,  chairman. 

Section  X — Minimum  requirements  of 
pipe  sizes  for  use  with  low-pressure  steam, 
vapor  and  vacuum  heating  systems,  James 
.A.  Donnelly,  chairman. 

Section  XI — Minimum  requirements  of 
pipe  sizes  for  use  with  water  heating  sys¬ 
tems,  W.  S.  Timmis,  chairman. 

Section  XII — Minimum  requirements 
for  the  design  and  installation  of  air  ducts 
in  conjunction  with  fan  air  circulation  and 
the  installation  of  ventilating  fans  for 
heating  and  ventilating  systems,  C.  A. 
Booth,  chairman. 

Section  XIII — Minimum  requirements 
for  the  installation  of  air  washers  and 
humidifiers  for  heating  and  ventilating 
systems,  Willis  H.  Carrier,  chairman. 

Section  XIV — Minimum  requirements 
for  the  installation  of  centrifugal  rotary 
and  reciprocating  pumps  for  heating  sys¬ 
tems,  Perry  West,  chairman. 

Section  XV — Standard  symbols  for 
heating  and  ventilating  drawings,  R-  C. 
CcLLAMORE,  chairman. 
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New  Jersey’s  Engineers’  License  Law. 

The  provisions  of  the  new  law  in  New 
Jersey  requiring  professional  engineers  to 
obtain  licenses  from  the  New  Jersey  State 
Board  of  Professional  Engineers  and  Land 
Surveyors  are  now  in  effect.  Under  the 
terms  of  the  act  any  person  who  practises 
the  profession  of  engineer,  other  than 
those  employed  by  the  federal  or  State 
gc>vemments,  or  non-resident  engineers 
who  liave  licenses  in  their  own  States, 
must  make  application  for  a  license. 

.After  two  years  from  April  8,  1921,  any 
person  who  fails  to  obtain  the  legal  au¬ 
thority  to  practise  the  engineering  profes¬ 
sion  may  be  found  guilty  of  a  misdemeanor. 

The  New  Jersey  Board  requires  a  fee 
of  $25  to  $35  for  the  licenses  which  are 
issued  for  the  period  of  one  year.  The 
fee  for  renewal  is  $1  if  renewal  is  ob¬ 
tained  in  .April  of  each  year.  The  fee 
is  increased  by  10%  for  each  month  after 
April,  except  that  the  maximum  fee  for 
delayed  renewal  is  fixed  at  $2. 

.Applications  for  licenses  should  be  made 
to  the  State  Board  of  Professional  En¬ 
gineers  and  Land  Surveyors,  710  Trust 
Co.  of  N.  J.  Building,  Jersey  City,  N.  J. 


Effect  of  Temperature  on  Human  Body. 

Several  common  beliefs  have  been  shat¬ 
tered  recently  in  the  scientific  research 
conducted  in  Pittsburgh  by  the  American 
Society  oi  Heating  and  Ventilating  Engi¬ 
neers,  in  cooperation  with  the  U.  S. 
Bureau  of  Mines  and  the  Carnegie  Institute 
of  Technology.  It  was  learned  for 
instance  that  fat  men  endure  high 
temperature  and  humidity  better  than  thin 
men.  .Another  fact  brought  out  was  that 
drinking  ice  water  does  not  develop 
cramps  in  men  after  they  have  been  sub¬ 
jected  to  an  hour’s  e.xposure  to  high 
temperature. 

I  lie  problem  of  the  exact  degree  of 
temperature  and  of  humidity  to  which 
persons  should  be  subjected  in  a  room 
was  attacked  several  years  ago  but  not 
until  recently  had  the  research  reached  a 
IHiint  where  definite  conclusions  might  be 
drawn.  The  society  had  also  in  these 
exjKriments  the  cooperation  of  the 
United  States  Public  Health  Service,  and 
one  of  the  first  tests  was  to  study  the 
physiological  effects  of  various  tempera¬ 
tures  and  humidities  on  human  subjects 
at  rest  in  still  air.  A  staff  of  physicians 
and  others  subjected  themselves  to  great 
hardships  in  the  course  of  the  research 
work. 

•An  important  result  of  the  experiment 
was  the  discovery  of  the  great  variations 
of  external  temperature  which  the  human 
heinq  can  endure,  and  at  the  same  time, 
retain  his  physiological  efficiency.  Another 
interesting  fact  disclosed  was  that  in¬ 
creasing  pulse-rate  is  more  the  cause  of 
discomfort  than  is  body  temperature, 
when  in  a  heated  Toom. 

Referring  to  ice-water  tests,  the  report 
states :  , 

"It  has  frequently  been  stated  that 
workers  exposed'  to  high  'temperatures 
developed  severe  cramps  after  drinking 
'ce  water.  A.  few  of  the  subjects  of  these 
experiments  volunteered  to  drink  ice 


water  after  about  an  hour’s  exposure  to 
high  temperature,  and  two  of  them,  in 
one  experiment,  drank  a  quart  of  ice 
water  in  less  than  fifteen  minutes  without 
ill  effects.  Cramps  did  not  develop  in 
any  of  the  subjects  at  any  time.” 

Other  experiments  disclosed  the  fact 
that  loss  of  weight  varied  with  the  indi¬ 
vidual  on  entering  and  leaving  specially 
heated  chambers,  the  heavier  and  stouter 
men  losing  more  than  did  the  light  and 
thin  ones.  It  was  shown  also  that  the 
lighter  man,  as  a  rule,  could  not  endure 
the  temperature  conditions  as  long  as  the 
heavier  one,  and  that  he  complained  more 
of  the  exhaustion  which  followed  the 
exfieriment. 


Manufacture  of  Warm-Air  Furnaces 
and  Stoves  in  1921. 

Newly-published  statistics  on  the 
value  of  products  of  establishments  en¬ 
gaged  primarily  in  the  manufacture  of 
warm-air  furnaces  and  stoves,  compiled 
by  the  Bureau  of  the  Census,  contain 
the  significant  figures  of  $101,558,000  in 
1921,  as  compared  with  $145,718,000  in 
1919.  and  $67,941.(K)0  in  1914.  This  rep¬ 
resents  a  decrease  of  30%  from  1919  to 
1921,  but  an  increase  of  49%  for  the 
seven-year  period  from  1914  to  1921. 
In  addition,  warm-air  furnaces  and 
stoves  were  also  manufactured  as  a 
subsidiary  product  by  establishments 
engaged  in  other  industries  to  the  value 
of  $2,449,000  in  1921,  $1,706,000  in  1919, 
and  $1,861,000  in  1914. 

The  statistics  for  1921,  1919,  and  1914 
are  summarized  in  the  following  state¬ 
ment  : 


Number  of  establishments . 

Persons  engaged . 

Proprietors  and  firm  members.... 

Salaried  employees . 

Wage  earners  (average  number).. 

Salaries  and  wages . 

Salaries  . 

Wages  . 

Contract  work . 

Cost  of  materials  . 

Value  of  products . 

A’alue  added  by  manufacture* . 

*  Statistics  for  establishments  with  products 
valued  at  less  than  $5,000  are  not  included  in 
the  figures  for  1921.  There  were  five  estab¬ 
lishments  of  this  class,  reporting  no  wage  earn¬ 
ers  and  products  valued  at  $17,000.  For  1919, 
however,  data  for  twelve  establishments  of  this 
class,  reporting  eight  wage  earners,  and  prod¬ 
ucts  valued  at  $33,000,  and  for  1914,  data  for 
28  such  establishments,  with  52  wage  earners 
and  products  to  the  value  of  $84,000,  are  in¬ 
cluded  in  all  items  with  the  exception  of  “num¬ 
ber  of  establishments.” 

^  Value  of  products  less  cost  of  materials. 


Need  of  Ventilating  Provisions  in 
Street  Tunnels. 

How  the  need  for  ventilation  in  street 
tunnels  has  increased  with  the  growth 
of  the  automobile  traffic  is  illustrated 
in  the  case  of  the  Second  Street  Tun¬ 
nel,  in  Los  Angeles,  Cal.  In  a  state¬ 
ment  on  the  subject  received  from  City 
Engineer  John  A.  Griffin,  and  com¬ 
menting  on  a  report  that  he  had  asked 
the  city  council  for  permission  to  in¬ 
stall  five  blowers  to-  take  care  of  the 
exhaust  gases,  smoke  and  fumes,  he 
states: 


“The  Second  Street  Tunnel  is  still  in 
process  of  construction.  It  is  1502  ft. 
long,  portal  to  portal,  and  has  a  clear 
span  of  50  ft.  and  a  height  of  27{^  ft., 
thus  giving  a  large  cross-sectional  area 
in  comparison  to  length. 

“At  the  time  the  plans  were  made,  in 
1916,  motor  vehicle  traffic  was  far  less 
than  at  present  and  a  special  ventilat¬ 
ing  system  for  the  tunnel  was  not  con¬ 
sidered  necessary.  The  contractor 
constructing  the  tunnel  has  sunk  five 
working  shafts  along  the  center  line  of 
the  tunnel,  each  about  5  ft.  square,  and 
four  of  these  will  be  lined  with  concrete 
and  left  open  to  the  air  to  serve  as 
ventilating  shafts. 

“The  outlet  structures  at  the  surface 
have  been  so  designed  that  a  blower 
fan  may  be  installed  in  each  shaft  if 
found  necessary  at  any  future  time,  the 
idea  being  to  try  it  out  first  without 
the  fans,  as  there  seems  to  be  a  fair 
probability  that  the  drafts  of  air  caused 
by  the  four  large  open  shafts,  together 
with  the  natural  circulation  of  air 
through  the  tunnel,  will  be  sufficient 
to  keep  the  atmosphere  in  the  tunnel 
from  becoming  seriously  contaminated.” 


Bankers’  Opinion  of  the  Building 
Situation. 

Possibility  that  increasing  prices  of 
building  materials,  coupled  with  higher 
wages  may  curb  the  volume  of  building 
and  construction  in  1923  is  expressed  by 
Commerce  Monthly,  a  magazine  published 
bv  the  National  Bank  of  Commerce  in 
New  York. 


192P 

1919* 

1914* 

356 

400 

410 

29,090 

■  39,153 

34,674 

165 

139 

226 

4,394 

6,146 

4,913 

24,531 

32,868 

29,535 

$40,185,000 

$54,618,000 

$27,843  000 

10,357,000 

13,297,000 

7,066,000 

29,828,000 

41,321,000 

20,777,000 

215,000 

123,000 

136,000 

•40,990,000 

54,803,000 

23,802,000 

101,558,000 

145,718,000 

67,941,000 

60,568.000 

90,915,000 

44,139,000 

“The  money  value  of  building  and  con¬ 
struction  in  1922  was  the  largest  recorded 
in  the  building  industry  of  the  country,’” 
the  article  states.  “The  value  of  new 
contracts  awarded  in  January  exceeded 
that  in  January,  1922,  or  January',  1921,  and 
predictions  are  being  freely  made  that  in 
1923  the  volume  of  building,  on  a  valu¬ 
ation  basis,  will  exceed  even  -  the  high 
record  of  1922. 

“Whether  or  not  these  expectations  will 
be  realized,”  continues  the  article,  “depends 
on  building  costs.” 

The  article  points  out  that  rising  costs 
may  cause  those  who  are  using  their  own 
funds  to  delay  Construction  and  that  those 
who  plan  to  use  borrowed  funds  may  be 
hampered  by  unwillingness  of  lenders  to 
accept  current  levels  as  a  proper  basis  for 
long  term  loans.  Fear  of  a  shortage  in 
building  materials  is  dissipated  to  a  cer¬ 
tain  extent  by  rising  costs,  but  the  labor 
shortag^e  already  is  acute,  the  article 
states. 
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The  Weather  for  March,  1923 

New  York 

Boston 

Pittsburgh 

Chicago 

St.  Louis 

Highest  temperature,  deg.  F . 

73 

67 

71 

65 

77 

Date  of  highest  temperature . 

23 

23 

12 

2 

2 

Lowest  temperature,  deg.  F . 

10 

4 

11 

0 

4 

Date  of  lowest  temperature . 

29 

29 

31 

19 

19 

(ireatest  daily  range,  deg.  F . 

34 

28 

40 

36 

48 

Date  of  greatest  daily  range . 

28 

19 

19 

18 

18 

Least  daily  range,  deg.  F . 

8 

5 

5 

6 

9 

Date  of  least  daily  range . 

6 

12.28 

1 

6 

f) 

Mean  temperature  for  month,  deg.  F.... 

37.0 

33.9 

38.6 

33.0 

41.4 

Xormal  mean  temp,  for  month,  deg.  F'... 

37.7 

35.6 

39.6 

36.3 

43.8 

Total  precii)itation,  in . 

4.08 

2.49 

2.15 

3.05 

4.26 

Total  snowfall,  in . 

7.4 

10.6 

2.4 

5.3 

0.1 

Normal  precipitation  for  month,  in . 

4.10 

4.08 

3.01 

11264 

2.55 

3.43 

Potal  wind  movement,  miles . 

Ib3b9 

9310 

10864 

11924 

I’revailing  wind  direction . 

N.  \V. 

\V. 

N.  W. 

N.W. 

S. 

Number  of  clear  days . 

8 

11 

3 

10 

12 

Numht  r  of  partly  cloudy  days . 

10 

11 

8 

9 

Number  of  cloud  v  da  vs . 

11 

10 

17 

13 

10 

Number  of  days  with  precipitation . 

9 

11 

14 

13 

11 

Number  of  days  with  snow . 

5 

5 

3 

8 

1 

Snow  on  ground  at  end  of  month,  in.... 

0 

0 

0 

0 

0 
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RICCORD  OF  THE  WEATHER  IN  NEW  YORK  CITY  FOR  MARCH,  1923. 
(Hourly  Observations  of  the  Relative  Humidity  Plotted  on  this  Chart.) 
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RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  MARCH.  1923. 
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RKCORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  MARCH,  1923. 
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RECORD  OF  THE  WEATHER  IN  CHICAGO  FOR  MARCH.  1923. 
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6  8  10  12  14  16  18  20  22  24  26 

Day  o+  M  o  n  +  h 

RECORD  OF  THE  WEATHER  IN  PPITTSBURGH  FOR  MARCH,  1923. 

Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine,  by  the  United 
States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  humidity  in  percentage  from  readings  at  8  a.  m.,  12  m.,  and  8  p.  m. 

S— Clear,  P  C — partly  cloudy,  C — cloudy,  — ran,  Sn — snow. 

Arrows  fly  with  prevailing  directions  of  wind. 
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American  Society  of  Heating  and 
Ventilating  Engineers 


Plans  for  the  Society’s  Semi-Annual 
Meeting. 

The  meeting  in  the  same  city  (Chicago) 
at  the  same  hotel  (the  Drake)  and  dur¬ 
ing  the  same  week  (May  21-26)  of  the 
American  Society  of  Heating  and  Venti¬ 
lating  Engineers  and  of  the  Heating  and 
Piping  Contractors’  National  Association, 
will  no  doubt  make  this  gathering  one  of 
the  most  representative  in  the  history  of 
the  industry.  The  heating  engineers  will 
hold  their  sessions  during  the  first  three 
days  of  the  week,  May  21-23,  and  the 
remainder  of  the  week.  May  23-26,  will 
be  devoted  to  the  heating  contractors’ 
convention. 

H.  M.  Hart,  who  is  general  chairman 
of  the  General  Committee  on  Arrange¬ 
ments  for  the  A.  S.  H.  &  V.  E.  meet¬ 
ing,  is  also  prominently  identified  with  the 
Heating  and  Piping  Contractors’  National 
.Association,  and  it  is  largely  through 
his  efforts  that  the  two  organizations  have 
arranged  to  meet  so  close  together. 

The  Drake,  which  is  one  of  Chicago’s 
new  hotels  is  located  on  the  Lake  Shore 
Drive,  in  the  northern  part  of  the  city. 


Western  New  York  Chapter  Host  to 

University  of  Kentucky  Seniors. 

With  an  attendance  exceeding  that 
of  any  previous  meeting,  the  Western 
New  York  Chapter,  at  its  April  meet¬ 
ing,  at  the  Hotel  Iroquois,  Buffalo,  was 
the  host  to  57  men  from  the  University 
of  Kentucky,  members  of  the  senior 
class,  who  formed  a  party,  under  the 
direction  of  Dean  F.  Paul  Anderson, 
making  a  tour  of  inspection  of  manu¬ 
facturing  and  power  plants.  Covers 
were  laid  for  125  members  and  guests 
and  a  number  came  in  later  for  the 
meeting  itself. 

Dean  Anderson  spoke  on  the  work  of 
the  Research  Laboratory  of  the  A.  S. 
H.  &  V.  E.,  outlining  the  investigations 
made  and  calling  attention  to  the  valu¬ 
able  information  already  gathered. 

Chairman  E.  E.  McNair,  of  the  so¬ 
ciety’s  Committee  on  Research,  who 
was  also  present,  spoke  of  the  unique 
place  the  Research  Laboratory  held, 
declaring  that  the>  society  had  set  the 
pace  in  this  regard  to  every  other  en¬ 
gineering  body  in  the  country.  Follow¬ 
ing  his  address  a  rally  for  subscriptions 
to  the  laboratory  was  started  by  Chair¬ 
man  W.  C.  Fraser  of  the  local  com¬ 
mittee  and  within  five  minutes  a  total 
of  $1,000.00  had  been  raised. 

President  W.  C.  Farrar  then  turned 
over  the  meeting  to  L.  A.  Harding,  gen¬ 
eral  chairman  of  the  society’s  Com¬ 
mittee  on  Code  of  Heating  and  Ventilat- 
ing. 

Mr.  Harding  discussed  Section  III  of 
the  proposed  code  which  will  be  de¬ 
voted  to  "standard  method  for  deter¬ 


mining  outside  temperatures  and  tem¬ 
perature  differences  for  the  design  of 
heating  systems.’’ 

Other  speakers  were  F.  B.  Howell  who 
discussed  Section  VII  on  minimum  ca¬ 
pacity  and  installation  requirements  for 
heating  boilers ;  C.  A.  Booth,  who  spoke 
on  Section  XI I,  referring  to  minimum 
requirements  for  the  design  and  installa¬ 
tion  of  air  ducts  and  fans;  and  H. 
Worsham,  wdio  discussed  Section  XIII, 
dealing  with  minimum  requirements  for 
the  installation  of  air  washers  and  hu¬ 
midifiers. 

President  Farrar  called  attention  to  the 
fact  that  the  ne.xt  meeting  of  the 
chapter  would  no  doubt  be  held  in  the 
New  Hotel  Statler,  and  he  urged  the 
members  to  take  out  membership  in 
the  Buffalo  Engineering  Society  which 
has  its  headquarters  in  the  new  hotel. 
These  will  be  shared  by  the  Western 
New  York  Chapter. 


New  York  Chapter  Discusses  Return 
Pipe  Sizes. 

Three  different  angles  of  the  subject 
®f  return  pipe  sizes  were  discussed  by 
as  many  speakers  at  the  April  meeting 
of  the  New  York  Chapter,  at  the 
Building  Trades  Club,  April  16.  The 
first  speaker,  Walter  S.  Timmis,  des¬ 
cribed  standard  practice  in  the  design 
of  return  lines  for  one  and  two-pipe 
low-pressure  steam  systems,  stating 
that  the  basis  of  the  usual  practice  was 
the  table  originally  put  by  .A.  R.  Wolff 
for  pressures  ranging  from  2  to  5  lbs. 
He  then  referred  to  the  Harding  and 
Willard,  Donnelly,  and  Nelson  S. 
Thompson  tables  as  containing  reliable 
data. 

In  discussing  the  subject  gencrjilly  he 
made  the  point  that  the  return  pipe  must 
be  large  enough  not  to  be  affected  by 
corrosion,  so  that  he  advocated  nothing 
smaller  than  ^-in.  pipe  for  a  branch 
connection  or  wherever  the  runs  are 
horizontal. 

M.  G.  Hook  discussed  the  subject  as 
applying  to  vapor  and  vacuum  heating. 
Very  little  reliable  data,  he  said,  were 
available  for  this  work,  as  those  pub¬ 
lished  varied  by  as  much  as  300%.  He 
made  the  point  that  too  large  a  return 
pipe  will  cause  the  water  to  build  up 
during  heating  up  conditions.  At  the 
same  time  the  drip  mains  should  be  of 
a  good  size  to  take  care  of  the  boiler’s 
priming  and  he  recommended  a  mini¬ 
mum  drip  size  of  1}4  in. 

Mr..  Hook  dwelt  on  the  importance 
of  balancing  the  lines  so  that  the  first 
radiator  to  get  steam  would  have  the 
longest  return.  In  this  way,  he  said, 
the  system  would  be  found  to  heat  up 
uniformly. 

He  suggested  the  compilation  of  basic 
standards  for  return  pipe  sizes  and  it 


was  brought  out  that  this  is  included 
in  the  project  of  the  society  to  compile 
a  code  of  heating  and  ventilation.  Mr. 
Hook’s  suggestion  was  endorsed  by 
Mr.  Timmis  who  expressed  his  belief 
that  it  was  quite  possible  to  establish 
standard  sizes  of  return  mains. 

The  third  speaker,  Alphonse  .A,  .•\d- 
ler,  spoke  on  the  theories  and  formulas 
applying  to  return  pipe  lines.  Mr.  .Ad¬ 
ler’s  discussion  was  in  the  form  of  a 
chalk  talk  in  which  he  made  use  of  the 
blackboard  to  explain  the  development 
of  the  fundamental  formulas  for  water 
flow.  James  .A.  Donnelly,  who  also 
spoke,  illustrated  his  points  with  black¬ 
board  sketches. 

During  the  business  session  the  re¬ 
sult  of  the  election  of  officers  for  the 
ensuing  year  was  announced,  as  fol¬ 
lows: 

President,  W.  L.  Durand;  vice-presi¬ 
dent,  W.  J.  Olvany;  treasurer,  F.  E.  \V. 
Beebe;  secretary,  Edward  B.  Johnson. 
Board  of  governors:  Alphonse  .A.  .Ad¬ 
ler,  R.  H.  Carpenter  and  George  G. 
Schmidt. 

Secretary  Johnson  reported  the  chap¬ 
ter  membership  to  be  156,  an  increase 
for  the  year  of  21  members.  The  re¬ 
port  of  Treasurer  Beebe  showed  receipts 
for  the  year,  including  the  balance  on 
hand,  of  $1237  and  disbursements  of 
$673.00,  leaving  a  balance  at  the  end  of 
the  year  of  $564.00. 

The  meeting  was  then  turned  over  to 
M.  William  Ehrlich,  chairman  for  the 
evening.  Mr.  Ehrlich  was  warmly  con¬ 
gratulated  at  the  close  of  the  meeting 
for  the  interesting  program  he 
had  arranged.  The  attendance  was  one 
of  the  largest  of  the  season,  every  seat 
being  occupied  when  President  Carrier 
called  the  meeting  to  order. 


Kansas  City  Chapter, 

A  review  of  the  Kansas  City  Chap¬ 
ter’s  activities  to  date,  starting  with  the 
organization  of  the  chapter  in  1916, 
was  the  principal  feature  of  the  March 
meeting  of  the  Kansas  City  Chapter, 
at  the  Savoy  Hotel,  Kansas  City,  March 
12.  The  committee  in  charge  of  the 
meeting  was  composed  of  Messrs.  Mac 
Intyre,  Fehlig  and  Kitchen. 

The  meeting  was  opened  by  Presi¬ 
dent  Stackhouse,  after  dinner  in  the 
banquet  room.  It  was  agreed  that  the 
chapter  will  at  some  time  during  the 
year  prepare  papers  and  discuss  the 
subject  of  recirculation  of  air  in  build¬ 
ings,  and  send  the  papers  and  steno¬ 
graphic  report  of  the  discussions  to  the 
society’s  Committee  on  Chapters. 

New  members  elected  are  Francis 
Kitchen,  of  J.  H.  Kitchen  &  Co.;  Frank 
M.  Hale,  of  the  Chandler  Pump  &  Sup¬ 
ply  Co.;  and  Patrick  M,  Hayes,  of  the 
Dempster  Mill  Mfg.  Co.,  all  of  Kan¬ 
sas  City. 


Program  for  Heating  Contractors’ 
Convention. 

Details  of  the  program  for  the  thirty- 
fourth  annual  convention  of  the  Heat- 


Previous  articles  in  this  series  are:  1 — The  Bactz  Heater,  July,  1922  ;  2 — The 
llgair  Unit  Heater,  August,  1922  ;  3 — Wing-Scruplex  Unit  Heaters,  August,  1922; 
4 — The  Bayley  Thermo-Units,  September,  1922  ;  5 — ABC  Portable  Heating  Units, 
September,  1922  ;  6 — Sturtevant  Unit  Heaters,  October,  1922;  7 — Twinvent  Unit 
System,  January,  1923;  8 — The  York  W eldcd-C oil  Unit  Heater,  February,  1923. 


No.  9 — The  Gordon  Unit  Heater. 

The  list  of  portable  fan  blast  unit 
heaters  would  not  be  complete  without 
mention  of  the  Gordon  unit  heater, 
manufactured  by  Robert  Gordon,  Inc.,  622 
West  Monroe  St.,  Chicago,  111.  This 
heater  has  a  specially  designed  high- 
efficiency  fan  of  the  multivane  type,  with 
a  cast  steel  spider,  mounted  on  steel 
shafting.  Heating  coils  of  cast  iron  are 


of  the  apparatus  and  assures  tempera¬ 
tures  at  the  coils  closely  approximating 
steam  temperatures.  This  type  of  heating 
system  can  be  tilled  with  a  non-freeze 
solution,  instead  of  water,  thus  requiring 
no  attention  on  that  account  in  cold 
weather  when  heat  is  not  required  over 
shut-down  periods. 

The  point  is  made  that  with  this  unit, 
after  the  building  is  brought  up  to  tem¬ 
perature,  the  current  for  operating  the 


Ml.!  HOI)  OF  CONNKCTING  GORDON  UNIT 
III  \TER  TO  STK.WI  OR  WATER  BOILER. 

used  for  warming  the  air.  These  coils 
have  the  same  section  approximately  as 
extra  heavy  1-in.  pipe  and  are  designed 
to  larry  up  to  30  lbs.  pressure.  They  are 
faaory  tested  to  300  lbs.  Proper  pressure 
regulation,  however,  is  furnished  where 
the  boiler  pressures  are  high.  Heavy- 
gauge  sheet  metal  is  used  for  the  housing, 
braced  with  angles. 

\s  designed  by  the  manufacturer,  the 
Gordon  unit  heater  is  intended  to  be  con¬ 
nected  to  a  water  boiler,  with  forced 
circulation  assured  by  means  of  the  D. 
&  T.  system.  This  is  an  integral  part 
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OPERATING  FEATI  RE-S  OF  THE  GORDON 
UNIT  HEATER. 

fan  may  be  shut  off  and  the  heater  used 
as  a  gravity-type  unit. 

The  heater  is  furnished  fully  equipped 
as  shown,  or  it  may  be  had  without  the 
outside  manifold  pipe  connections.  Where 
the  boiler  can  be  placed  below  the  unit 
heater  in  a  basement  or  at  a  sufficient 
drop  to  assure  circulation,  a  steam-type 
.system  is  the  most  economical  to  install. 

The  company  gives  a  simple  formula 
for  figuring  the  .size  heater  for  any  given 
requirements : 

B.  T.  U.  transmission 

Size  of  heater  = - = 

0.968  X  60 

C.  F.  M.  required  for  60“  temperature 


Handbook  of  Building  Construction. 

One  of  the  noteworthy  books  of  the 
year  for  the  heating  and  ventilating  en¬ 
gineer  is  Hool  and  Johnson’s  “Handi- 
book  of  Building  Construction.”  This 
work,  in  two  volumes  and  containing 
no  less  than  1474  pages,  has  been  com¬ 
piled  under  the  direction  of  George  A. 
Hool,  professor  of  structural  engineer¬ 
ing  at  the  University  of  Wisconsin,  and 
Nathan  C.  Johnson,  consulting  engi- 
ineer,  assisted  by  44  specalists. 

The  section  on  heating,  ventilation 
and  power  has  been  compiled  by  Ira 
N.  Evans,  who  has  long  been  a  con¬ 
tributor  to  The  Heating  and  Ventilat¬ 
ing  Magazine.  It  takes  up  100  pages  of 
finely-set  matter.  This  section  covers 
vapor,  steam  and  water  heating  and  the 
data  preseated  are  either  original  with 
the  author  or  collected  by  him  during 
the  course  of  his  practice.  A  descrip¬ 
tion  is  also  given  of  the  Evans  “vacuo” 
water  heating  system  combined  with 
power,  in  which  a  system  of  vacuum 
control  is  used  whereby  the  vacuum  on 
a  condensing  turbo-generator  may  be 
varied  at-will  from  3  lbs.  back  pressure 
to  28  in.  of  vacuum,  independent  of  the 
power  or  heating  loads,  without  stop¬ 
ping  the  machine  or  opening  the  relief 
valve. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


ing  and  Piping  Contractors’  National 
Association,  in  Chicago,  May  23-26,  in¬ 
clude  an  address  by  the  mayor  of 
Chicago  at  the  afternoon  session,  Wed¬ 
nesday,  May  23.  This  will  be  followed 
by  an  address  by  President  George  M. 
Getschow,  and  there  will  also  be  an 
address  by  E.  J.  Cattell. 

.‘\t  the  morning  session  on  Thursday, 
May  24,  the  principal  speaker  will  be 
Harry  Wheeler.  The  report  of  the 
board  of  directors  will  be  presented  at 
this  session,  as  well  as  the  reports  of 
Secretary  Henry  B.  Gombers,  the 
Committee  on  Mcmber.ship  (H.  A. 
Snow,  chairman);  and  Slogan  Com¬ 
mittee  (W.  H.  Driscoll,  chairman). 

Friday  morning.  May  25,  will  be 


given  over  to  reports  including  those 
of  the  Secretaries’  Association,  Com¬ 
mittee  on  Apprentices  (William  H. 
Oakes,  chairman);  Treasurer  Frank  W. 
Howard;  Auditing  Committee,  and 
Committee  on  Standardization  (W.  L. 
Fleisher,  chairman).  In  the  afternoon 
of  the  same  day  (Friday)  a  report  on 
the  National  Trade  Extension  Bureau 
will  be  presented  by  George  Mehring. 

.\s  in  previous  years,  the  meeting  of 
the  “Old  Guard,”  composed  of  past 
presidents,  will  be  held  on  the  evening 
of  the  23rd. 

The  program  for  the  entertainment 
of  the  delegates  and  their  guests  is  in 
the  hands  of  a  local  committee. 


Portable  Unit  Fan  Blast  Heaters 
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In  tlio  order  in  which  tliey  arc  treated 
the  subjects  of  this  section  are  “l^rop- 
Tties  of  Air.  Water  and  Steam";  "Heat 
inii” ;  "X  entilation” :  "Boilers,  Fuels  and 
Chimneys";  "Bower";  "Biiie  and  Fit¬ 
tings." 

Tr.\i>k  Associ.\tio.\  Ba.mi'I.kt,  contain¬ 
ing  a  classified  list  of  trade  and  allied 
associations  and  publications  in  Xew  X'ork 


City,  with  appendi.x  of  governmental  of- 
lices  has  been  published  by  the  Chamber 
of  Commerce  of  the  State  of  Xew  York 
'I'his  list  has  been  revised 'to  April  1, 
l')2d.  The  pamphet  will  be  found  a  use¬ 
ful  guide  for  those  who  are  seeking  trade 
information  of  various  kinds  or  business 
connections  in  Xew  York  City.  Size 
5/.’  X  8^4  in.  Pp.  -14. 


New  Apparatus  and  Appliances 


The  Illinois  Heat  Retainor. 

A  device  for  use  on  vapor  huating 
systems,  which  is  designed  to  operate 
the  system  either  under  vacuum  condi¬ 
tions  or  under  open  atmospheric  con¬ 
ditions,  is  an  interesting  new  appliance 
which  has  been  brought  out  by  the 
Illinois  Engineering  Co..  Chicago.  Ill. 
It  is  the  invention  of  A.  L.  Browne,  the 
company’s  Xew  York  branch  manager. 

During  a  period  of  twenty  years  or 
more  various  attempts  have  been  made 
to  create  a  device  which  would  permit 
free  and  easy  e.xpulsion  of  air  from  a 
vapor  heating  system  and  prevent  its 
return.  Among  the  devices  that  have 
been  used  for  this  purpose  may  be 
mentioned  licpiid  seals  and  check  valves 
of  standard  or  special  design.  Mer¬ 
cury  has  been  used  largely  in  liquid 
seal  devices  which,  twenty  years  or 
more  ago,  were  in  general  use.  In  prin¬ 
ciple.  this  device  consists  of  a  small 
brass  pipe,  one  end  connected  to  the 
air  return  piping  of  a  vapor  heating 
system,  and  the  other  end  submerged 
in  a  bowl  of  mercury.  A  resistance  or 
back  pressure  necessary  to  expel  air 
through  the  mercury  was  one  of  the 
principal  objections  to  this  method. 

Also  small  quanities  of  oil  expelled 
together  with  the  air  would  quickly 
emulsify  with  the  mercury  and  the  seal 
would  become  ineffective,  as  the  mer¬ 
cury  in  an  emulsified  state  would  be 
drawn  back  into  the  heating  system. 
This  together  with  the  corrosive  action 
of  mercury  upon  piping,  caused  these 
seals  to  become  obsolete. 

Ordinary  “clapper”  check  valves  and 


specially-constructed  check  valves  hav¬ 
ing  vertical  seats  with  Hat  discs,  or 
cone  seats  with  ball  checks,  together 
with  other  variations,  were  tried  next, 
riie  difficulty,  however,  was  to  prevent 
small  particles  of  dirt,  rust,  etc.,  from 
interfering  with  their  seating  tightly 
and  the  weak  closing  effect,  especially 
when  a  vacuum  condition  was  forming 
in  the  heating  system,  had  a  tendency 


THIC  ILLINOIS  HEAT  RETAINOR. 

to  make  all  such  devices  leaky.  The 
resistance  to  the  free  and  easy  expul¬ 
sion  of  air  was  also  a  point  that  had 
to  be  considered.  It  is  true,  however, 
that  if  such  a  device  is  kept  clean,  its 
use  is  quite  effective. 

In  the  design  of  the  Illinois  heat 
retainor  means  are  provided  for  the  air 
to  pass  out  of  a  heating  system  either 
in  small  quantities,  or  in  volume.  w’*^h 
no  appreciable  resistance,  and  at  the 


same  time  definitely  prevent  its  rcUirn. 
Blow  this  has  been  accomplished  may 
be  seen  from  the  accompanying  illus¬ 
trations. 

Fig.  1  illustrates  the  normally  inoper¬ 
ative  positions  of  the  Hoat  and  valve 
members.  It  will  be  seen  that  this 
device  is  divided  into  two  general 
chambers.  The  forward  chamber  D  is 
separate  and  distinct  from  the  rear 
chamber  E,  e.xcepting  two  conduits  pipe 
B  and  port  H,  which  are  water-sealed. 
The  valves  1  and  2  are  liquid-level  con¬ 
trolled  by  the  rising  or  falling  of  the 
Hoat.  Therefore  the  valves  are  wide 
open  when  the  Hoat  is  in  the  position 
shown  by  Big.  1. 

The  inlet  A  is  connected  to  the  hori¬ 
zontal  portion  of  the  dry  return.  The 
outlet  C  is  reconnected  to  the  return 
below  the  water-line  of  the  boiler.  As 
soon  as  the  boiler  drafts  are  opened 
and  a  very  slight  steam  pressure 
started,  air  from  the  heating  system 
passes  through  inlet  A  into  chamber 
B^,  thence  through  pipe  B,  the  end  of 
which  in  chamber  D  is  submerged  K>-in. 
below  the  water  level  of  chamber  D. 
Tin’s  water  level  is  controlled  by  the 
drain  or  outlet  C. 

The  air  in  passing  through  the  slight 
water-seal  from  pipe  B  into  chamber 
D  is  washed  free  from  core  sand,  par 
tides  of  rust,  etc.,  which  arc  precipi 
tated  to  the  bottom  of  chamber  D 
This  is  considered  an  important  feature 
as  serving  to  prevent  dirt  from  inter 
fering  with  the  vacuum  valve  I.  It  is 
pointed  out  that  the  amount  of  rcsis 
tance  caused  by  washing  the  expelled 
air  through  Pipe  B  is  so  slight  that  it 
can  hardly  be  detected  by  one’s  breath 
in  blowing  through  the  device.  Also, 
with  the  seal  fixed  at  Yz  in.,  the  slight 
resistance  is  constant,  whether  air  is 
being  expelled  very  slowly  or  in  volume 
rapidly.  Air  then  passes  out  through 
the  wdde-open  valves  1  and  2  without 
further  resistance. 

Fig.  2  illustrates  the  vacuum  or  heat 
retaining  position  of  the  float  and  valve 
members.  When  the  boiler  drafts  are 
shut,  or  the  rate  of  fuel  combustion 
decreased,  the  steam  or  vapor  pressure 
drops.  .When  the  drop  is  sufficient  to 
cause  the  inside  of  the  heating  system 
to  fall  slightly  below  atmospheric  pres¬ 
sure  or,  in  other  words,  to  create  the 
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coiHiiUons  of  a  very  slight  vacuum,  the 
piiii  or  lift  caused  by  this  vacuum  from 
tlif  luating  system  through  inlet  A  is 
cxerttd  upon  the  surface  of  the  water 
in  cliaiiiber  H  and  the  surface  of  the 
watu'  oil  the  inside  of  pipe  B  in  cham¬ 
ber  1). 

At  this  point  valves  1  and  2  are  still 
open  and  the  atmospheric  pressure 
eaii>e'  a  small  quantity  of  water  in 
cliainher  D  to  rise  in  pipe  B,  and,  at 
the  >anie  time,  the  water  in  the  float 
howl  to  fall  and  rise  in  chamber  E 
through  port  H.  As  the  capacity  of 
clianiher  E  is  large  in  relation  to  that 
of  the  Boat  bowl,  a  slight  rise  in 
chamber  E  causes  a  decided  fall  in 
the  float  howl.  As  the  volume  of 
water  in  chamber  D  is  great  as  com¬ 
pared  with  the  capacity  of  pipe  B. 
water  rising  in  pipe  B  will  cause  no 
appreciable  lowering  of  the  water  in 
chamber  D.  Therefore,  the  seal  at  this 
point  is  never  broken. 

In  the  model  illustrated,  when  the 
\acumn  is  ^  in.  or  more,  the  water- 
level  in  pipe  B  is  about  7  in.  above  that 
in  chamber  D  and  all  water  also  is 
withdrawn  from  the  float  bowl.  The 
head  of  water  in  chamber  E  to  port 
H  is  then  also  about  7  in.  The  weight 
of  the  float  multiplied  through  the 
actuating  lever,  e.xerts  a  closing  pres- 
>ure  of  over  19  lbs.  per  square  inch, 
when  the  difference  in  pressure  between 
the  inside  and  outside  of  the  heating 
"vsteni  is  '4-lb.  per  square  inch.  This 
remarkable  increase  in  pressure  is  re¬ 
lied  upon  to  insure  positive  closing  of 
the  ground  seated  ball  and  cone  vacuum 
valve. 

As  the  vacuum  rises  or  the  pressure 
falls  in  the  heating  system  the  difftr- 
ence  in  pressure  between  chambers  D 
and  E  is  always  equivalent  to  Vz-in.  of 
vacuum,  represented  by  the  hydrostatic 
head  of  7  in.  in  chamber  E  and  pipe  B. 
This  equilibrium,  it  is  stated,  is  main¬ 
tained  as  the  vacuum  rises  through 
port  H. 

It  is  obvious  that  there  is  no  leak¬ 
age  before  there  is  54  in.  of  vacuum, 
as  the  water-seals  formed  by  pipe  B 
and  port  H  prevent  any  leakage  until 
the  water  falls  to  the  level  of  port  H, 
slightly  before  the  vacuum  valve  is 
closed  with  fuel  pressure  exerted  upon 
it.  If  the  drafts  are  again  opened  and 
pressure  within  the  heating  system 
again  rises  to  atmosphere,  the  float  and 
valves  assume  the  position  shown  in 

Fig.  1. 

Fig.  3  illustrates  the  equalizing  posi¬ 
tion  of  float  and  valve  members  when 
considerable  boiler  pressure  is  carried. 
It  will  be  seen  how  the  action  of  the 
device  under  these  conditions  serves  to 
prevent  any  decided  drop  in  the  water¬ 
line  of  the  boiler.  When  the  boiler 
pressure  is  increased  condensation  ris¬ 
ing  in  the  heat  retainor  through  drain 
C  causes  the  float  to  rise,  as  illustrated, 
and  close  the  pressure  valve  (2).  This 
occurs  at  a  point  several  inches  below 
the  bottom  of  the  dry  horizontal  re¬ 
turns.  Further  rise  of  condensation, 
together  with  the  constant  expulsion 
of  water  and  air  from  the  radiator  traps, 
act>  to  quickly  build  up  a  rising  pres¬ 
sure  in  the  dlry  return  system  equaliz¬ 


ing  it  with  the  rising  steam  pressure  of 
the  boiler. 

In  this  manner  any  disastrous  lower¬ 
ing  of  the  water-line  of  the  boiler  is 
prevented. 

Special  attention  is  called  by  the 
manufacturer  to  the  fact  that  this 
equalization  under  pressure  starts  at  a 
point  considerably  lower  than  the  bot¬ 
tom  of  the  dry  return,  at  the  dotted 
line  shown.  By  the  time  it  is  level 
with  the  dry  return  complete  equaliza¬ 
tion  between  supply  and  return  lines 
is  effected.  As  evidence  of  this  when 
a  radiator  has  been  turned  on,  even 
when  there  are  5  lbs.  or  more  boiler 
pressure,  the  air  from  it  has  been  found 
to  pass  (juickly  through  the  return  line 
and  out  of  the  retainor. 

When  the  pressure  drops  to  atmos- 
lihere.  valves  and  float  resume  the  posi¬ 
tion  shown  in  Fig.  1. 


An  Overhead  Warm-Air  Furnace 
System. 

Out  of  the  northwest  has  come  an 
idea  in  the  form  of  an  overhead  warm- 
air  furnace  heating  svsteni  which  is  be¬ 
ing  marketed  by  tl’e  Northwestern  Fur¬ 
nace  &  Supply  Co.,  of  Minneapolis. 
Minn.  It  is  the  invention  of  Daniel 
Handelan  and  is  known  as  the  “North¬ 
west  Overhead”  system. 

.As  will  be  seen  from  the  accompany¬ 
ing  illustration,  the  arrangement  con- 


THK  NORTHWEST  “OVERHEAD”  WARM- 
AIR  HEATING  SYSTEM. 


sists  of  a  main  vertical  stack  which  con¬ 
veys  the  warm  air  from  the  furnace  di¬ 
rectly  to  a  head  in  the  attic.  From 
this  head  one  or  more  trunk  lines  are 
run  to  branches  and  these  branches  are 
tapped  into  the  ceilings  of  the  various 
rooms,  with  registers  and  control 
valves.  Warm  air  is  delivered  to  the 
rooms  through  registers  in  the  ceiling, 
instead  of  through  floor  or  baseboard 
registers,  as  in  ordinary  furnace  plants. 

By  conveying  the  heated  air  through 
one  main  vertical  stack  in  the  attic,  a 
rapid  flow  of  air  is  secured,  and  it  is 
slated  this  velocity  enables  the  over¬ 
head  system  to  satisfactorily  conduct 
heated  air  165  ft.  away  from  the  main 
stack,  while  in  ordinary  basement  sys¬ 
tems,  warm-air  pipes  15  to  20  ft.  long 
are  an  exception  on  account  of  the 
difficulty  of  getting  a  good  circulation. 

This  company  is  also  the  manufac- 


lir.MlDlFIER  USED  WITH  NORTHWEST 
WAR.M  AIR  Fl'RNACE. 

turer  of  the  Northwest  warm-air  fur¬ 
nace  which  has  several  unique  features, 
including  a  humidifier  in  the  shape  of  a 
ring-shaped  receptacle  located  on  top 
of  the  fire  dome,  automatically  supplied 
with  water  from  a  float-controlled  water 
tank.  T  his  humidifier,  it  is  stated,  has 
an  evaporation  capacity  of  48  quarts  in 
24  hours. 


A  Recent  Development  in  Warm-Air 
Furnace  Humidifiers. 

.Among  the  recently-developed  types 
of  humidifiers  for  use  in  connection 
with  warm-air  furnaces,  that  designed 
by  Jesse  M.  McHenry  of  St.  Louis  and 
adopted  by  the  Bridge  &  Beach  Mfg. 
Company,  of  that  city,  has  some  points 
of  special  interest.  In  this  device,  for 
instance,  the  control  of  the  amount  of 
humidity  is  accomplished  by  increas¬ 
ing  or  decreasing  the  surface  area  of 
the  water  exposed  to  the  air,  from 
which  surface  evaporation  takes  place. 
The  vapor  pans  are  made  narrow  at 
the  bottom  and  comparatively  wide  at 
the  top,  so  as  to  provide  for  the  maxi¬ 
mum  evaporation  when  the  pans  are 
filled  and  the  minimum  when  the  water 
is  carried  very  low.  Any  degree  of 
evaporation  between  the  maximum  and 
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minimum  can  be  had  by  adjusting  the 
open  end  of  the  vacuum  pipe  which 
hangs  into  the  auxiliary  tank  outside 
of  the  casing. 

By  moving  the  ratchet  which  en¬ 
gages  the  flexible  tube  attached  to  the 
end  of  this  pipe  the  opening  in  it  is 
raised  or  lowered  according  to  the 
desires  of  the  operator.  The  moment 
the  water  rises  sufticiently  to  seal  the 
opening  in  this  tube,  the  air  ceases  to 
flow  through  the  tank  and  a  vacuum 
is  soon  formed.  I’nder  this  condition 
the  water  which  discharges  from  the 
tank  to  the  auxiliary  receptacle,  ceases 
to  flow. 

It  is  figured  that  the  tank  will  be 
filled  once  a  day.  This  is  accomplished 
by  opening  the  globe  valve  shown  at 
the  top  of  the  tank.  The  valve,  of 
course,  has  to  be  tightly  closed  when 
the  tank  is  filled  so  as  to  make  it  pos¬ 
sible  to  establish  a  vacuum  in  the  top 
of  the  tank  during  the  operation  and 
during  the  control  of  the  discharge 
of  water  from  the  tank  to  the  auxiliary 
receiving  pan. 

This  humidifier  is  made  and  sold  as 
being  capable  of  supplying  a  gallon  of 
water  per  day  for  each  room. 


The  Litt  Fireplace  Heater. 

With  all  the  developments  of  the  past 
years,  we  have  never  gotten  away  from 
the  inherent,  permanent  charm  of  the 
family  hearth.  •  It  is  true  that  we  have 
improved  greatly  upon  the  past  in  the 
heating  and  the  ventilating  of  the  small 
house,  but  for  a  sense  of  cheer  and  com¬ 
fort  there  has  been  found  no  substitute 
for  the  open  fireplace. 

The  invention  here  described  relates 
particularly  to  a  heating  apparatus  for 


FIG.  1.— LITT  FIREPLACE  HEATER. 


radiating  and  heating  purposes,  which 
may  be  easily  installed  in  open  fire¬ 
places,  without  sacrificing  any  of  the 
desirable  features  of  a  fireplace.  It  is 
in  the  form  of  a  combined  sectional 
boiler,  constructed  identically  in  the 
same  manner  as  a  cast-iron  radiator, 
with  left  and  right-threaded  nipples  or 
push-nipple  connections.  The  complete 
unit  constitutes  a  .firebox,  grate,  and¬ 
irons  and  radiator.  It  serves  to  distri¬ 
bute  heat  to  the  room  in  which  it  is 
placed  and. also  develops  enough  heat 
units  to  warm  additional  rooms,  by 
means  either  of  a  hQjt  water  or  steam 
system. 

Fig.  1  shows  a  front  elevation  of  a 
nine-section  heater  and  its  similarity  in 
construction  to  a  hot  -water  or  steam 


radiator.  The  riser  tapping,  in  this  il¬ 
lustration,  is  not  shown  in  the  center 
section,  but  is  interchangeable.  -\11 
connections  provide  for  S.  E.  stand¬ 
ards. 

Fig.  2  represents  a  side  view,  showing 
ho\v  advantageously  the  sections  are 
formed  to  obtain  a  greater  concentrated 
heating  surface.  The  side  grates,  shown 
in  this  view,  are  to  be  removed  when 
wood  is  the  fuel.  When  coal  is  used, 
or  coke,  peat  or  briquettes,  the  side 


FIG.  .3— REAR  AND  BOTTOM  VIEW  OF 
LITT  HEATER. 


Tlie  Litt  heater  has  three  adjustable  and 
removable  grates.  The  center  grate 
forms  the  bottom  of  the  firebox,  with 
enough  play  to  permit  the  ashes  to  be 
shaken  down.  The  side  grates  have  al¬ 
ready  been  described. 

I  he  Litt  fireplace  luater.  which  has 
been  developed  by  Harry  Litt,  is  now 
being  marketed  by  the  Litt  Fireplace 
Heater,  Inc.,  Hreat  Neck,  Long  Island, 
\.  V.  It  is  made  in  any  reciuired  num¬ 
ber  of  sections. 


A  Thermostat  with  Novel  Features. 


FIG.  2. _ SIDE  VIEW  OF  LITT  FIRE-  thermostat  operating  on  a  central 

PL.XCE  IIE.'XTER.  compressed  air  system  but  which  pro¬ 

vides  automatic  heat  control  for  each 
grates  may  be  adjusted  to  make  tin-  room,  has  been  brought  out  by  the 
firebox  capacity  conform  to  the  differ-  Heat  Control  Service  Corporation, 
ent  sizes  of  fuel.  Brooklyn,  N.  Y.,  under  the  name  of 

The  rear  and  bottom  view,  illustrated  Thennatrol.  This  device  is  being  used 
in  Fig.  3.  show  how  the  heater  is  water-  in  a  number  of  school  buildings  in 
jacketed  throughout,  in  order  to  utilize  New  York  in  which  it  is  desired  to  heat 
to  the  fullest  extent  the  heat  given  off  some  of  the  rooms  during  the  evenings 
by  the  hot  ashes  which  fall  through  the  wiFliout  going  to  the  trouble  of  manip- 
grate.  ulating  the  thermostats. 


THERMATROL  WITH  COVER  REMOVED,  SHOWING  NOVEL  FEATURES  DF 
NEW  THERMOSTAT. 


L\D  VENTILATING  MAGAZINE 


Ti.<  principal  features  of  construction 
of  tin-  Therniatrol  arc  shown  in  the  ac¬ 
companying  illustration.  It  is  made  en¬ 
tirely  «'i  metal  without  springs  or  deli- 
catt  mechanism.  It  operates  in  connec¬ 
tion  with  a  diaphragm  supply  valve  on 
each  radiator  to  be  controlled,  or  dia¬ 
phragm  motor-controlling  dampers  on 
Iieat  ducts.  -Xn  air  compressor  and  tank 
furni''hes  the  motive  power. 

Tin  uni<|ue  and  most  important  fea¬ 
ture  in  tht  operation  of  the  Therniatrol 
is  the  unit  control  which  makes  it  i)os- 
>il)le  to  provide  a  temjterature  of,  say, 
70'’  h.  when  the'  room  is  in  use  and  from 
.Ks°  to  40°  h'.  in  winter  weather,  when 
the  room  is  not  in  use.  This,  it  is 
stated,  is  accomplished  without  addi- 
tidiiai  ad.iustmetit  and  without  affecting 


The  company  also  markets  the  Humi- 
trol,  an  automatic  moisture  regulator, 
which  operates  on  the  same  principle 
as  the  Therniatrol,  except  that  the  bi¬ 
metal  element  is  replaced  with  a  speci¬ 
ally  prepared  piece  of  hard  maple  which 
is  sensitive  to  humidity  changes. 

The  vice-president  and  general  mana¬ 
ger  of  the  company  is  Alexander  D. 
Simpson,  who  recently  re.signed  his  po¬ 
sition  with  the  New  York  City  Hoard 
of  Kducation  after  a  service  of  eighteen 
\ears.  hrom  lOO.s  to  l'X)8  he  serve*!  as- 
special  inspector  of  all  mechanical 
eciuipment  and  since  1908  has  been  in 
charge  of  the  heating  and  ventilating 
division  of  the  board  for  the  Borough 
of  Brooklyn. 

The  Heat  Control  Service  Corpora¬ 
tion,  which  is  marketing  the  new  thermo¬ 
stat  and  humidostat.  is  capitalized  at 
$.i(M).()0<). 


are  on  the  bottom  side  of  the  block  to 
which  the  frame  is  secured.  Two 
Bourdon  tubes  are  fastened  to  this 
frame.  One  tube  operates  the  air  valve 
and  the  other  operates  the  heat  control 
to  prevent  the  room  temperature  from 
dropping  below  35°.  These  Bourdon 
tubes  are  similar  to  those  used  in  high- 
pressure  gauges,  and  are  tested  to  60 
lbs.  pressure. 

The  element  used  is  described  as  be- 


An  Advance  View  of  the  New  Trane 
Vacuum  Pump. 


The  accompanying  photograph  shows 
Engineer  R.  H.  Anderegg,  of  the  Trane 


COXSTRICTION  DKT.MI.S  OF 
THERM.XTROI.. 


II.  AN’DERF.GG  INSPECTING  NEW 
TRANE  VACUUM  PUMP. 


'  ing  made  from  an  especially  sensitive 
and  reliable  “bimetal.”  It  is  mounted 
on  insulating  fibre  and  is  rigidly  fixed 
end,  with  a  half  circle  bend  up- 

_ wards  and  a  free  end  at  the  top.  This 

gives  an  expanding  and  contracting 
th  f  sensitiveness  or  accuracy  of  the  de-  movement  lateral  to  the  frame  of  the 
vice  With  this  control,  it  is  possible  instrument. 

to  shut  off  the  heat  in  any  room  auto-  Adjustment  of  the  Therniatrol  for  a 
niatically  and  at  the  same  time  keep  on  higher  or  lower  degree  of  heat  control 
tile  heat  in  the  other  rooms  in  the  build-  is  made  by  positioning  a  movable 
ing  “bubble  or  leak”  port.  When  this  port 

Mounted  on  each  Therniatrol  is  a  is  set  at  the  desired  point,  indicated  by 
Bourdon  tube  directly  connected  with  a  dial  in  front  of  the  block,  the  expan- 
llie  air-pressure  system,  so  that  the  sion  or  contraction  of  the  element  acts 
tube  is  directly  affected  liy  an  increase  to  open  or  close  the  port,  as  the  case 
or  decrease  in  air  pressure.  During  the  may  be.  E.niphasis  is  laid  by  the  man- 
day  an  air  pressure  of  15  lbs.  is  carried  iifacturer  on  the  fact  that  no  adjust- 
<•11  the  system.  At  night  a  pressure  of  ment  is  made  on  the  element  of  the 
Id  Ihs.  is  carried,  causing  the  Bourdon  Therniatrol. 

tui'e  to  contract  and  close  the  dia-  The  “bubble  or  leak”  port  is  designed 
pliragni  valve  so  that  no  steam  enters  so  that  when  an  increase  or  decrease  of 
tile  radiator  until  a  temperature  of  35°-  temperature  is  required,  the  positioning 
49°  is  reached,  when  the  Therniatrol  is  of  the  port,  which  can  be  moved  to  or 
de-igned  to  again  function.  •  from  the  element,  will  give  the  desired 

If  heat  should  be  required  in  the  room  results  at  the  temperature  at  which  the 
at  night,  the  indicator  on  the  Therma-  instrument  is  set  to  function,  as  indi- 
troi  is  moved  to  the  “on”  position  which  cated  by  the  dial.  The  seat  of  this  port 
causes  the  instrument  to  function  at  the  is  covered  by  a  disc,  mounted  on  the 
temperature  at  which  it  is  set.  This  “bubble”  port,  so  as  to  insure  the  proper 
indicator  will  automatically  return  to  seating  of  the  disc,  no  matter  how  the 
tlm  “off”  position  when  the  air  pressure  port  is  positioned.  The  movement  of 
is  ;igain  raised  to  15  lbs.  the  air  valve  is  slight.  It  is  directly 

I'he  Thermatrol  is  made  of  metal  connected  to  the  Bourdon  tube  which 
built  on  a  foundation  of  brass  plate  prevents  it  from  becoming  clogged, 
3f.'!  in.  square  or  4  in.  round.  Two  lugs  stuck  or  from  hanging  open. 


Co.,  La  Crosse,  Wis.,  in  action.  The 
pump  he  is  studying  with  such  good- 
natured  diligence  is  the  new  Trane 
vacuum  unit  which  is  soon  to  be  placed 
on  the  market. 


New  Device  Prevents  Losing  Record¬ 
ing  Button. 


An  improvement  recently  made  in  the 
button  which  holds  the  chart  on  record¬ 
ing  thermometers  and  gauges  will  be 
welcomed  by  users  of  those  instru¬ 
ments.  Not  only  does  this  do  away 


DEVICE  TO  PREVENT  LOSS  OF  BUTTON 
ON  RECORDING  INSTRUMENTS. 
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with  tlic  trouble  of  unscrewing  and 
removing  tlie  button  and  then  replac¬ 
ing  it  every  time  a  new  chart  is  to  he 
put  on  the  instrument,  hut  it  eliminates 
all  ])ossil)i!ity  of  losing  the  button. 

( )n  the  recorders  now  being  placed 
on  the  market  by  the  Schaeffer 
I’ludenherg  Mfg.  Co.,  and  the  American 
Steam  (lauge  and  \  alve  Co.,  Division 


Svi.iMKiN  1).\.mi*i:r  Ki:c.i'i..\toks,  steam, 
hot  water  and  vai)or  types  manufactured 
by  the  I'ulton  Co.,  Knoxville.  Tenn.,  are 
the  subject  of  a  well-illustrated  folder. 
The  illustrations  and  text  are  ])repared 
with  the  idea  of  conveying  the  message 
to  the  owner  or  builder  and  ihus  ])ave  the 
way  for  the  sale  of  Sylphon  regulators 
through  regular  and  jobbing  channels. 
Stress  has  been  laid  on  the  desirability 
of  evenly  heated  homes,  even  temperature 
hot  water,  and  what  you  should  look  f.or 
in  a  regulator  to  obtain  these  results. 
In  reviewing  the  development  of  this 
regulator,  the  folder  tells  how  the  Fulton 
Company  was  the  first  to  introduce  and 
employ  an  all-metal  seamless  diaphragm 
in  regulators  for  controlling  draft 
dampers  on  heating  boilers.  This  was 
something  over  sixteen  years  ago.  Since 
the  Sylphon  damjier  regulators  have 
become  widely  known  and  used,  the 
statement  being  made  that  at  the  present 
time  there  are  more  than  twenty  manu¬ 
facturers  of  boilers  using  Sylphon 
damper  regulators  as  standard  equip¬ 
ment.  .\ttention  is  also  directed  by  the 
manufacturer  to  the  ease  with  which 
Sylphon  steam  and  hot  water  regulators 
may  he  adapted  to  any  type  of  boiler  or 
heating  system,  new  or  old.  .\  supply  of 
the  folders  with  the  individual  name  and 
address  of  the  distributor,  is  being  fur¬ 
nished  to  interested  firms  in  the  supply 
trade. 

\Vi:.\TiiKR  \T:in,  V'ol.  3.  Xo.  2,  issued 
by  the  Carrier  Engineering  Corporation, 
.Newark,  X.  J.,  contains,  among  other 
things,  an  article  on  “The  Laboratories 
of  the  .Nation,”  with  particular  reference  to 
the  United  States  Hureatt  of  Standards. 
This  will  he  read  with  special  interest  by 
those  who  attended  the  recent  annual 
meeting  of  the  .American  Society  of 
Heating  and  Ventilating  Engineers  in 
Washington.  .Among  the  illustrations  ac¬ 
companying  the  article  are  views  of  the 
testing  apjvaratus  for  determining  the 
shrinkage  and  expansion  of  cotton 
blankets  under  given  tension  at  given 
relative  humidities,  and  of  the  Carrier 
e(iuipment  which  conditiotts  the  air  in  the 
textile-paper  laboratory  of  the  bureau. 
Still  another  view  shows  the  refriger¬ 
ating  machine  which  supplies  the  Carrier 
equipment.  .A  chart  from  the  record¬ 
ing  instrument  connected  with  the  equip¬ 
ment  shows  the  uniform  temperature  and 
relative  humidity  maintained  in  this  sec¬ 
tion  of  the  bureau. 


of  lirooklyn,  N.  A’.,  there  is  an  ingenious 
patented  chart  holder  which  cannot  he 
reitatved. 

-A  (luarter-turn  draws  in  the  little 
metal  clips,  or  fingers,  and  permits  the 
chart  to  be  removed.  .Another  slight 
turn  in  the  opposite  direction  pushes 
tnit  the  clii)s  again  and  they  grip  the 
m  w  chart  firmly. 


factured  by  the  Holmherg  Steam  Trap 
Co.,  Lindhorg,  Kan.,  are  presented  in  a 
new  catalogue  featuring  the  Holmherg 
(|uick-vent  air  and  vacuum  valve, 
vacuum  va])or  vent,  vacuum  vajior 
steam  trap  and  eliminator.  and 
vacuum  seal,  all  of  which  were  designed 
by  John  .A.  Holmherg.  Typical  instal¬ 
lations  are  also  shown  of  a  pressure- 
vacuum-vapor  sub-drain  system  and  a 
pressure-vacuum-vai)or  gravity  system 
using  these  specialties,  together  with 
numerous  piping  details. 

Gravkr  Zkoi.itk  Watkr  Softeners,  de¬ 
signed  to  provide  water  without  hard¬ 
ness  for  any  purpose,  are  illustrated  and 
described  in  a  bulletin  (Xo.  509)  issued 
by  the  Graver  Corporation,  East  Chi¬ 
cago,  Ind.  Zeolite,  it  is  explained,  is 
the  geological  name  of  a  mineral  that  is 
a  hydrated  silicate  of  aluminum,  com¬ 
bined  with  an  alkali,  or  an  alkaline 
metal,  or  both.  It  is  the  property  which 
this  mineral  possesses  for  exchanging  its 
base  for  another  base  that  has  led  to  its 


employment  in  the  field  of  water  soften¬ 
ing.  .After  discussing  the  chenli^iry  of 
Zeolite  water  softening,  the  bulletin  takes 
iqi  the  (qieration  of  the  Graver  /oolite 
softener  which  consists  of  essentiallv  two 
parts — the  softener  itself,  which  is  a  steel 
shell  acting  as  a  container  for  the  oolite 
mineral,  and  a  salt-regenerating  sohition 
tank.  Size  Hj/i  x  11  in.  (punched  for 
binding).  , 

Hkiirer  &  Co.,  New  A'ork,  dealers  in 
steel  and  wrought-iron  pipe,  boiler  tulies, 
sto-am  littings  and  valves,  iron  and  lirass, 
together  with  other  products  used  in  the 
heating  and  plumbing  industries  cele¬ 
brates  its  2.Tth  anniversary  in  a  special 
catalogue,  describing  the  company’s  rise 
from  its  modest  beginning  in  1S97.  The 
jiresident  of  the  conq)any  is  .Martin 
liehrer,  who  has  been  identified  with  the 
heating  and  iilumhing  in<lustries  since 
1KK4  and  who  has  been  the  guiding  sjiirit 
of  the  firm  of  Hehrer  &  Company  since 
its  inception. 

Valve  World  for  .April,  1923.  the 
monthly  periodical  of  Crane  Co.,  Chicago, 
contains  the  fourth  issue  of  the  Crane 
Business  Survey,  giving  the  business  con¬ 
ditions  as  of  March  27  throughout  the 
country'  as  reported  by  its  various 
branches  and  offices.  Considering  the 
country  as  a  whole,  the  Survey  reports 
business  in  virtually  all  lines  to  be  good 
and  the  volume  increasing.  Commodity 
prices  are  advancing.  Building  is 
especially  active,  the  permits  indicating 
that  1923  will  be  a  record  year.  In  the 
issue  itself  the  articles  include-  one  on 
the  Institute  of  Technology  and  Normal 
School,  in  Calgary,  Canada,  which  is 


New  Trade  Publications 


Holmderc.  Heati.nc  Specialties,  manu- 


CO.NSTKl'CTION  OF  ORAV’KR  ZFOLITK  VVATF.R  SOFTKNER. 
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dcscrii'id  as  a  fine  example  of  what  the 
l'r(i\ meial  (lovernment  of  All)erta  is  do- 
in, e  in  tlie  line  of  public  education. 

•  I'  !  iX TKo”  Ste.am  lloii.Eus,  an  appara¬ 
tus  i<ir  generating  steam  in  any  re- 
(|uireil  quantity  at  any  specified  pres- 
>iir>  liy  means  of  alternating  current 
whii'h  i>  led  directly  into  the  water  to 
lie  evai>orated,  are  brought  to  the  atten¬ 
tion  of  the  industry  in  a  new  catalogue 
puhli'hed  by  the  manufacturer,  the 
Klectri)  I'urnace  Construction  Co.,  908 
Clu'tnut  St.,  Philadelphia,  Pa.  The 
••I'.Kctro”  steam  boiler,  an  illustration 
of  which  appeared  in  The  He.xtinc  .\nd 
\'kntii..\Tinc.  M.\c.azine  for  June.  1922. 
is  the  result  of  several  years’  tests  and 
experiments  by  F.  T.  Kaelin,  chief  en¬ 
gineer  of  the  Shawinigan  Water  & 
Power  Co.,  Canada,  and  has  been  de- 
veloped  in  the  United  States  by  the 
Electric  Furnace  &  Construction  Com¬ 
pany.  Steam  is  generated  in  this  ap¬ 
paratus  by  the  passage  of  high-voltdge 
alternating  current  between  specially 
designed  electrodes  immersed  in  water. 
The  resistance  of  the  water  to  the  pas¬ 
sage  of  this  current  converts  it  into 
steam  with  what  is  characterized  as 
almost  unbelievable  rapidity,  so  that 


hour).  X’oltage  ranges  from  110  volts 
to  22.000  volts,  and  pressures  from  at- 
niosi)heric  to  250  lbs.  gauge.  A  num¬ 
ber  of  typical  installations  are  shown 
in  the  catalogue.  Size  7j4  ^  t'l. 

Pp.  12. 

fln.xEvwEi.i.  FruNACEST.xT,  for  acceler- 
atitig  the  air  tlow  in  warm-air  furnace 
ducts,  is  an  interesting  product  of  the 
Honeywell  Heating  Specialties  Cd.. 
Wabash.  Ind.,  which  is  described  in 
newly  issued  circulars.  The  Furnacestat 
and  fan  may  he  installed  with  or  without 
a  roo  n  temperature  regulator.  The  de¬ 


special  design,  is  the  subject  of  a  pro¬ 
fusely  illustrated  pami)hlet  issued 
by  the  De  Laval  Steam  Turbine  Co.. 
Trenton,  .\.  J.  This  turbine  operates 
automatically  either  as  a  straight  con- 
tlensing  turbine,  as  a  hack-pressure  tur¬ 
bine.  as  a  bleeder  turbine,  or  as  a  mixed- 
tlow  turbine  or  as  a  low-pressure  turbine, 
in  such  a  manner  as  to  maintain  a  balance 
between  ])ower  re(|uirements.  low-i)ressure 
steam  ret|nirements.  hot  water  recpiire- 
nients.  and  the  amount  of  |)ower  avail¬ 
able  from  water  ])ower.  This  is  accom- 
]  dished  by  a  third  i)ressure-controlled 
valve,  in  addition  to  the  high- 


TYl'lCAL  INSTALLATIONS  OF  HONEYWELL  FURNACESTAT.  FOR  EITHER  HAND 

OR  AUTOMATIC  CONTROL. 


20  000  K.  W.  (2,000  B.  H.  P.)  “ELECTRO” 
STEAM  BOILER  AT  BELGIAN  INOUS- 
TRIAL  CO..  LTD..  QUEBEC.  POWER 
St  l-PLY— 6600  VOLTS.  3  PHASE.  PRES¬ 
SURE— 135  LBS. 


vice  is  described  as  not  a  blast,  but  a 
boost,  as  the  moment  created  by  the 
two-speed  fan  is  not  unduly  rapid.  The 
Furnacestat  is  installed  with  the  sensitive 
element  projecting  through  the  casing  of 
the  furnace  into  the  warm-air  chamber. 
Expanding  or  contracting  with  variations 
of  temperature,  this  sensitive  element  ac¬ 
tuates  a  snap  switch  located  in  the  head 
of  the  device  which  stands  out  from  the 
furnace  to  allow  clearance  for  the  wiring. 
This  switch  connects  with  the  fan  which 
stops  and  starts  in  direct  respon.se  to 
change  in  temperature.  In  the  fan  cir¬ 
cuit  a  switch  is  placed  and  connected 
with  the  chain  that  opens  and  closes  the 
draft  damper.  The  fan  motor  is  but  4  in. 
in  its  widest  diameter,  so  as  to  interfere 
as  little  as  possible  with  the  natural  cir¬ 
culation  of  the  air. 

Low-Pressure  Stea.m  for  Process 
Purposes  supplied  from  a  turbine  of 


pressure  and  low-pressure  valves  or¬ 
dinarily  controlled  by  the  steam 
governor  in  a  mixed  How  turbine. 

\ew  VVesti.nghouse  Pubi.ic.ations  in¬ 
clude  the  following:  1161-A — Large 
Squirrel-Cage  Induction  Motors;  3400 — 
Type  F-10  Oil  Circuit-Breakers;  1611 — 
Type  AF  .-Xiitomatic  Auto-Starter  for 
Polyphase  Squirrel-Cage  Induction 
Motors:  2390-A — Type  E  Engine-Driven 
Xlternating  Current  (Generators;  and 
.14W-.\ — Type  CS  Control  Switches. 


National  Better  Homes  Week 

National  Better  Homes  Week,  June  4 
to  10  will  be  observed  in  more  than  1,000 
cities  and  communities,  according  to  re- 
l)orts  received  by  the  .American  Homes 
Bureau.  Last  year  there  were  exhibits 
in  %1  communities. 

In  a  majority  of  the  cities  where  the 


saturated  steam  at  any  pressure  can  be 
delivered  from  a  boiler  occupying  only 
a  traction  of  the  space  required  by-  a 
fiiH-burning  boiler  of  the  same  steam- 
preducing  capacity.  Its  average  ther- 
nia'  efficiency  is  given  as  from  98  per 
cei  t.  to  99  per  cent.  The  most  impor¬ 
tant  application  of  the  "Electro”  steam 
bci  ’er,  it  is  stated,  will  be  found  in  in¬ 
dustries  located  within  the  range  of 
hydro-electric  pow'er  plants  where  use 
tnav  be  made  of  surplus  energy  or 
water  running  to  waste.  Among  the 
us  rs  of  the  heaters  are  mentioned  cen¬ 
tra'  heating  plants  and  hydro-electric 
power  plants.  The  heater  is  made  in 
uiany  sizes  with  capacities  ranging 
fruin  2  K.  XV.  (6  lbs.  steam  per  hour) 
to  35,000  K.W.  (105,000  lbs.  steam  per 
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week  will  be  observed  arrangements  are 
being  made  to  hold  demonstrations  of 
model  homes,  including  exhibits  on  heat¬ 
ing  and  ventilating  equipment,  plumbing, 
lighting,  decorating,  and  furnishngs. 
These  exhibits  will  be  offered  by  manu¬ 
facturers  and  by  local  dealers  in  the 
various  products  which  go  to  make  up  a 
complete  and  modern  home. 

The  annual  observation  of  National 
Better  Homes  week  bears  the  indorsement 
of  President  Harding,  leading  educators. 


Hetinite  recommendations  to  prevent  a 
recurrence  of  the  condition  of  unemploy¬ 
ment  and  to  stabilize  business  and  industry 
are  contained  in  the  report,  now'  published, 
of  the  President’s  Conference  on  Unem¬ 
ployment  which  met  at  Washington,  I). 
C.,  in  September,  1921,  under  the  chair¬ 
manship  of  Secretary  of  Commerce 
Hoover. 

-Ufter  taking  steps  to  relieve  the  emer¬ 
gency  situation,  a  sub-committee,  it  w'ill 
be  recalled,  was  named  to  study  the  whole 
structure  of  business,  to  analyze  the  so- 
calkxl  business  cycles  and  their  relation 
to  unemployment. 

In  a  foreword  to  the  committee’s  report 
Kir.  Hoover  says: 

"Broadly,  the  business  cycle  is  a  con¬ 
stant  recurrence  of  irregularly  separated 
booms  and  slumps.  The  general  conclu¬ 
sion  of  the  committee  is  that  slumps  are 
in  the  main  due  to  the  wastes,  extrava¬ 
gance,  speculation,  inflation,  over-expan¬ 
sion,  and  inefficiency  in  production  de¬ 
veloped  during  the  booms ;  the  strategic 
point  of  attack,  therefore,  is  the  reduction 
of  these  evils  mainly  through  the  provi¬ 
sion  for  such  current  economic  informa¬ 
tion  as  will  show  the  signs  of  danger  and 
its  more  general  understanding  and  use 
l>y  prnducers,  distributors,  and  banks,  in¬ 
ducing  more  constructive  and  safer  poli¬ 
cies. 

“The  reiK)rt  does  not  suggest  panaceas 
or  economic  revolution  but  seeks  to  drive 
home  the  facts  that  the  enlargement  of 
judgment  in  the  individual  business  men 
as  to  the  trend  of  business  and  consequent 
widened  vision  as  to  approaching  dangers 
wall  greatly  contribute  to  stability  and  that 
the  necessary  information  upon  which 
such  judgment  can  be  based  must  be 
systematically  recruited  and  distributed.” 

The  committee  reported  that  any  con¬ 
sideration  of  methods  to  control  the  busi¬ 
ness  cycle  naturally  divided  itself  into 
two  parts — first,  methods  of  preventing 
excessive  expansion  and  second,  methods 
of  reducing  the  extent  of  the  decline  and 
alleviating  the  distress  caused  by  depres¬ 
sion. 

KEFINITE  RECOMMENDATIONS  FORMULATED 
BY  THE  COM.MITTEE. 

Among  the  remedies  discussed  by  the 
committee  were :  control  of  credit  expan¬ 
sion  by  banks ;  possible  control  of  inflation 
by  the  Federal  Reserve  system;  control 
by  individual  business  men  of  the  expan¬ 


women’s  clubs,  and  has  the  active  support 
of  Secretary  of  Commerce  Herbert 
Hoover. 

In  many  communities  special  newspaper 
advertising  campaigns  are  being  conducted 
already  or  being  planned  for  the  week 
preceding  the  celebration.  Dealers  co¬ 
operating  in  the  observation  have  been 
urged  to  lay  emphasis  in  their  advertising 
and  in  their  demonstrations  on  quality 
rather  than  price. 


sion  by  banks;  possible  control  of  inflation 
public  and  private  construction,  including 
construction  by  public  utilities,  at  or  near 
the  |)eak  of  the  business  cycle;  construc¬ 
tion  of  public  works  in  the  depression ; 
unemployment  reserve  funds ;  and  federal 
and  state  employment  bureaus. 

The  first  recommendation  concerned  the 
collection  of  fundamental  data  bearing  upon 
trends  of  business  and  the  Department  of 
Commerce  already  has  established  a 
monthly  survey  of  current  business,  which 
summarizes  the  data  available  from  all 
sources. 

It  was  found  that  there  is  great  need 
for  expanding  and  standardizing  the 
statistics  now  collected  by  State  and  fed¬ 
eral  bureaus  and  this  was  recommended, 
together  with  publication  of  unemploy¬ 
ment  statistics  by  the  Federal  Bureau  of 
Labor  statistics,  and  the  final  summation 
of  all  of  this  information  by  the  Depart¬ 
ment  of  Commerce. 

The  committee  recommended  wider  co¬ 
operation  on  the  part  of  all  industries.  It 
declared  also  that  collection  and  dissem¬ 
ination  of  statistics  be  current,  periodic 
and  in  comparable  form  for  many  indus¬ 
tries. 

While  expressing  the  belief  that  fore¬ 
casting  of  probable  business  trends  should 
not  be  undertaken  by  the  government 
except  in  a  limited  field,  the  committee 
urged  that  research  w'ork  be  carried  on 
continuously  by  the  government  bureaus 
because  the  data  available  to  such  bureaus 
are  more  extensive  than  those  available 
to  other  institutions. 

Another  important  recommendation  for 
control  of  business  cycles  was  that  individ¬ 
ual  bankers  be  asked  to  assume  a  larger 
measure  of  responsibilty.  It  was  sug¬ 
gested  that  when  prices  are  rising  and 
business  is  expanding  that  bankers  ask 
borrowers  to  maintain  an  increasing  ratio 
of  quick  assets  to  current  liabilities. 

Declaring  that  a  close  parallel  is  usually 
observable  between  the  cycle  of  business 
and  the  cycle  of  credit,  the  committee 
suggests  the  possible  control  of  inflation 
b}'  the  Federal  Reserve  system.  One 
specific  suggestion  in  this  respect  is  that 
the  Federal  Reserve  system  which  now 
holds,  as  a  result  of  the  World  War,  a 
much  larger  supply  of  gold  than  would  suf¬ 
fice  to  support  all  the  credit  which  American 
industry  and  credit  can  possibly  need  un¬ 
der  present  price  levels,  set  aside,  if  pos¬ 
sible,  a  special  reserve  against  future 


foreign  demands  that  portion  of  their 
gold  holdings  which  is  considered  by  them 
now  in  excess  of  the  proportion  ot  the 
world’s  gold  which  this  country'  should 
normally  be  expected  to  hold. 

The  committee  expresses  the  belief  that 
while  the  individual  cannot  in  any  large 
way  influence  the  general  situation  or 
entirely  avoid  the  losses  incurred  in  periods 
of  depression  he  can,  in  most  cases,  by 
foresight  keep  his  business  fudannntally 
sound.  Planning  production  in  advance 
and  with  reference  to  the  business  cycle, 
laying  out  extensions  of  plant  and  ecjuip- 
ment  ahead  of  immediate  needs  with  the 
idea  of  carrying  them  through  in  periods 
of  depression,  and  the  accumulation  of 
financial  reserves  in  time  of  prosperity 
are  suggestions  which  the  committee  feels 
may'  help  control  the  general  situation  by 
individual  businesses. 

POSTPONING  GOVERNMENT  CONSTRUCTION 
WORK  DURING  BOOM  PERIODS. 

An  important  recommendation  which 
just  now  is  the  subject  of  intense  argu¬ 
ment,  is  that  periods  of  expansion  might 
in  part  be  controlled  by  cessation  and 
postponement  of  construction  by  the  gov¬ 
ernment,  railroads,  public  utilities  and  pri¬ 
vate  owners  in  boom  periods  when  prices 
are  high. 

While  recognizing  that  there  are  funda¬ 
mental  difficulties  to  such  a  program  the 
committee  strongly  urges  the  plan  and 
points  out  that  construction  during  periods 
of  depression,  when  costs  are  lower,  is 
economical. 

Nothing  is  more  demoralizing  for  wage 
earners  than  the  feeling  of  insecurity  of 
employment,  the  reports  states,  in  urging 
that  some  plan  be  worked  out  for  the 
accumulation  of  unemployment  reserve 
funds.  Because  of  inadequate  statistics 
on  the  subject  the  committee  found  itself 
unable  to  make  a  definite  recommendation 
along  this  subject,  but  suggests  that  the 
matter  be  given  further  study  and  that 
wage  earners  and  employers  might  well 
contribute  during  periods  of  employment 
to  a  reserve  fund  under  separate  or  joint 
control  to  help  sustain  the  worker  when 
unemployed  in  periods  of  depression. 

Establishment  of  a  national  system  of 
employment  bureaus  is  the  final  recom¬ 
mendation  of  the  committee.  “We  do  not 
believe,”  the  report  says,  “that  if  such 
employment  bureaus  are  organized  through¬ 
out  the  country  they  will  have  a  direct 
effect  on  the  business  cycle,  but  we  do 
believe  their  reports  will  show  the  demand 
for  labor  and  the  number  of  workers 
.seeking  positions  and  will  therefore  be 
another  measure  of  business  conditions.” 

The  committee’s  personnel  was :  Owen 
D.  Young,  chairman ;  Clarence  M.  Woolley, 
president  of  the  American  Radiator  Com¬ 
pany;  Joseph  H.  Defrees,  Matthew  Woll, 
Mary  Van  Kleeck,  and  Edward  Eyre  Hunt, 
secretary. 


Japanese  Heating  Men  Get  Together. 

Through  the  courtesy  of  one  of  our 
readers  in  Japan,  Genzo  Fujimura,  of 
Tokio,  we  are  able  to  present  the  ac¬ 
companying  photograph  of  a  group  of 
heating  and  plumbing  engineers  and 
manufacturers  who  held  a  joint  meet- 
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ing  at  the  Insurance  Club  in  Marunou-  of  Canada,  news  was  received  of  his  Indianapolis,  March  11.  He  was  80  years 
chi.  tin-  business  center  of  Tokio,  last  death  in  Ottawa.  Mr.  St.  Laurent  had  old.  Mr.  Dean  began  his  business  career 
December.  been  in  poor  health  for  some  time  but  as  a  machinist  and  during  the  Civil  War 

.'^fter  partaking  of  a  fine  French  din-  his  death  was  entirely  unexpected.  Mr.  served  in  the  navy  as  engineer, 
iicr,  several  hours  were  devoted  to  dis-  St.  Laurent  was  chief  engineer  of  the  While  on  duty  on  the  flagship  Min- 
cussioiis  regarding  an  educational  Department  of  Public  Works.  Many  nesota  he  took  part  in  the  bombardment 
campaign  covering  the  field  of  heating  of  the  leading  officials  of  the  depart-  of  Fort  Fisher.  He  served  afterwards  on 
and  plumbing,  and  in  the  exchange  of  ment,  as  well  as  councillors  of  the  one  of  the  Ericsson  monitors.  .-\fter 

the  war  Mr.  Dean  entered  the  foundrv 


and  machine  business  in  Rome,  X.  Y.  In 
1870  the  business  was  moved  to  Indian¬ 
apolis  as  the  Dean  Bros.  Steam  Pump 
W'orks  with  Mr.  Dean  as  president.  He 
remained  j)resident  of  the  company  from 
that  time  until  his  death. 


CiEoftCE  H.  Gr.wes.  a  former  treasurer 
and  director  of  the  Walworth  .Mfg.  Co., 
Boston,  Mass.,  and  who  had  been  con¬ 
nected  with  the  company  for  fifty  years, 
(lied  in  Malden.  Mass.,  March  23.  He 
was  79  years  old.  At  the  tinu.*  Mr. 
(iraves  went  with  the  company  it  was 
known  as  the  J.  J.  Walworth  Company. 
His  service  as  treasurer  extended  from 
1865  to  1886.  He  retired  from  business 
four  years  ago. 


G.M'HERING  OF  JAPANESE  HEATING  ^ 

ideas  concerning  heating  and  plumbing 
installations  and  appliances. 

Such  meetings,  writes  our  corres¬ 
pondent.  are  held  four  or  five  times  a 
year  and  he  adds  that  the  men  shown 
in  the  accompanying  photograph  do 
not  represent,  by'  any  means,  all  of 
tho.se  engaged  in  this  profession  and 
business  in  Tokio. 

“The  chairman  of  the  meeting.”  con¬ 
cludes  our  correspondent,  “expressed 
his  desire  that  this  picture  be  printed 
in  your  valuable  magazine  and  I  would 
appreciate  your  courtesy'  if  y'ou  could 
spare  space  for  it.” 


Death  of  William  A.  Burnham. 


<13  PLU.MBING  .MEN  IN  TOKIO.  JAPAN. 

Engineering  Institute  of  Canada  atten¬ 
ded  his  funeral. 

Walter  J.  Francis,  as  senior  vice- 
president  of  the  Institute,  was  called 
upon  to  assume  the  office  of  president 
for  the  remainder  of  the  presidential 
year.  Mr.  Francis  is  the  senior  part¬ 
ner  of  the  firm  of  Walter.  J.  Francis 
it  Company,  of  Montreal,  his  associate 
being  Frederick  B.  Brown.  This  firm 
has  had  an  active  career,  having  de¬ 
signed  and  reported  on  numerous 
hydro-electric  and  steam  power  plants. 
\  year  ago,  when  the  Royal  Commis¬ 
sion  was  appointed  by  the  provincial 
government  of  Ontario  to  make  a  com¬ 
plete  report  on  the  activities  of  the 
Hydro-Electric  Pow'cr  Commission  of 
Ontario,  Mr.  Francis  was  appointed 


ST.VFEMENT  OF  THE  OWNERSHIP,  MAN- 
.\GEMENT,  CIRCULATION.  ETC..  RE¬ 
QUIRED  BY  THE  ACT  OF  CONGRESS 
OF  .AUGUST  24.  1912,  OF  THE  HEATING 
•AND  VENTILATING  MAGAZINE  pub 
lished  monthly  at  Cooperstown,  N.  Y.,  for 
-April  1.  1923. 

Slate  of  New  York,  County  of  New  York,  ss: 

Before  me,  a  notary  public  in  and  for  the 
State  aforesaid,  personally  appeared  .Arthur  S. 
.Armagnac,  who,  having  been  duly  sworn,  ac¬ 
cording  to  law,  deposes  and  says  that  he  is  the 
editor  of  The  Heating  and  Ventilating  Maga¬ 
zine.  and  that  the  following  is,  to  the  best  of 
his  knowledge  and  belief,  a  true  statement  of 
the  ownership,  management,  etc.,  of  the  aforc- 
.said  publication  for  the  date  shown  in  the 
above  caption,  required  by  the  .Act  of  -August 
24,  1912,  embodied'  in  Section  443  Postal  Laws 
.ind  Regulations  printed  on  the  reverse  of  this 
form  to  wit : 

1.  That  the  names  and  addresses  of  the  pub¬ 
lishers,  editor,  managing  editor,  and  busines.s 
managers  are: 

Publisher,  Heating  and  Ventilating  Magazine 
Co.,  1123  Broadway,  New  York,  N.  Y. 
Editor,  Arthur  S.  Armagnac,  1123  Broadway, 
New  York,  N.  Y. 

Managing  Editor,  None. 

Business  Manager;  Gustave  Petersen,  1123 
Broadway,  New  York,  N.  Y. 

2.  That  the  owners  are:  (Give  names  and 


William  A.  Burnham,  president  of 
the  Lord  &  Burnham  Co..  Irvington. 
N.  V  .  and  of  the  Burnham  Boiler  Cor¬ 
poration.  Elizabeth,  N.  J.,  died  sud¬ 
denly  at  his  home  in  Irvington,  April 
19.  He  was  77  years  old.  While  Mr. 
Burnham’s  activities  had  been  connect¬ 
ed  mostly  with  the  development  of 
greenhouses  and  greenhouse  equipment 
the  growth  of  the  company’s  boiler 
department  led  eventually  to  the  for¬ 
mation  of  a  separate  organization  to 
handle  the  company’s  line  of  heating 
boilers  for  use  generally  in  all  types 
of  buildings. 

Mr  Burnham  was  also  prominent  as 
a  banker  and  at  the  time  of  his  death 
was  a  director  of  the  Irvington  Na¬ 
tional  Bank,  the  Westchester  Savings 
Rank  and  the  Tarrytown  National 
Rank 

Death  of  President  of  Engineering 
Institute  of  Canada. 

Shortly'  after  publishing  the  an¬ 
nouncement  in  our  April  issue  of  the 


consulting  engineer  to  the  commission 
and  this  work  has  occupied  much  of 
his  time  during  that  period.  He  is  a 
graduate  of  the  I’niversity  of  Toronto. 

John'  W.  Kenny,  for  many  years  con¬ 
nected  wth  the  John  Simmons  Co.,  New 
York,  in  various  capacities,  died  .\pril  2. 
He  was  77  years  old.  Mr.  Kenny  en¬ 
tered  the  employ  of  the  John  Simmons 
Company  in  1883  and  was  for  a  numlx’r 
of  years  in  charge  of  the  company’s 
nipple  shop.  Upon  the  death  of  James 
Hepburn,  in  1902,  Mr.  Kenny  was  made 
superintendent  of  the  shop  and  ])ipe  cut¬ 
ting  department,  which  responsible  posi¬ 
tion  he  held  up  to  the  time  of  his  death, 
(^nc  of  the  most  important  of  Mr.  Kenny’s 
activities  for  the  company  was  the  in¬ 
troduction  of  steel  pile  casing  for  founda¬ 
tion  work.  He  had  made  such  a  name 
and  place  for  himself  that  his  loss  will 
be  keenly  felt  by  his  friends  and  as¬ 
sociates  in  the  trade.  He  was  a  mem¬ 
ber  of  Scotia  Lodge,  F.  and  .'X.  M.  and 
Brooklyn  Council  No.  72,  Royal  .‘Xrcanum. 

Euw.ard  H.  Dean,  president  of  the 


addresses  of  individual  owners,  or  if  a  corpora¬ 
tion,  give  its  name  and  the  name  and  address  of 
stockholders  owning  or  holding  1  per  cent  or 
more  of  the  total  amount  of  stock.) 

Heating  and  Ventilating  Magazine  Co..  1123 

Broadway,  New  York.  N.  Y. 

.Arthur  S.  .Armagnac,  1123  Broadway,  New 

York. 

Gustave  Petersen,  1123  Broadway,  New  York, 

N.  Y. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding 
1  per  cent  or  more  of  total  amount  of  bonds, 
mortgages,  or  other  securities  are: 

None. 

4.  That  the  two  paragraphs  next  abave  giving 
the  names  of  the  owners,  stockholders,  and  .se¬ 
curity  holders,  if  any,"  contain,  not  only  the 
list  of  stockholders  and  security  holders  as  they 
appear  upon  the  books  of  the  company,  but  .‘d.su 
in  cases  where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  _  corporation  for  whom 
such  trustee  is  acting,  is  given;  also  that  the 
said  two  paragraphs  contain  statements  ( mbrac- 
ing  affiant’s  full  knowledge  and  belief  as  to  the 
circumstances  and  conditions  under  which  stock 
holders  and  security  holders  who  do  not  appear 
upon  the  books  of  the  company  as  trustee, 
hold  stock  and  securities  in  a  capacity  other 
than  that  of  a  bona-fide  owner  and  this  affiant, 
has  no  reason  to  believe  that  any  other  person, 
association  or  corporation  has  any  interest  di¬ 
rect  or  indirect  in  the  said  stock,  bond®  or 
other  securities  than  as  so  stated  by  him. 

ARTHUR  S.  ARMAGNAC,  Eclitor. 

Sworn  to  and  subscribed  before  me  this  17tb 
day  of  April,  1923. 

.A.  L.  Scantlehury. 

Xvtary  Public  Kings  County  No.  631. 

Certificate  filed  in  New  York. 


flection  of  Arthur  T.  St.  Laurent  as  Dean  Bros.  Steam  Pump  XX’orks,  Indian-  j;p^^y“”k^Coun*t''*R^^ister\^  No  5479 
president  of  the  Engineering  Institute  apolis,  Ind.,  died  suddenly  at  his  home  in  (My  ,erm  expires  Ma?ch^Voth,  1925.) 
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National  Prosperity  Increases 

Wajrc-  Increases  Provided  For  in  Part  by  Manufacturing 
Kconomies —Consumer  Conies  to  Aid  of  Retail  Dealer 

Es[>CiiaII\'  for  The  lleotiiui  ami  ]’ I'litilaliiui  MayaAnc. 

IIV  L.  W.  Al.W  VX-SCH  M  HIT 


I 


ICcoiiomie-  prosperity,  wlun  it  linally 
arrixis,  ddfs  not  strike-  eae'h  liraiu'h  etf  tlie 
natiiinal  iiielnstry  at  eetie-  aiiel  the  same 
time.  It  is  lieraleleel  lirst  in  the  l)asic  in- 
elnstries,  .ttainin.n  stren.uth  sleewly  anel  ])ie'k- 
in.i;  lip  the  threads  eyf  the  market  as  it 
proceeds.  As  tlie  result  we  have  teeelay 
the  ne)t  exceiitiemal  sitnatiejii  eef  a  very 
premenmeeel  receivery  in  most  jirincipal  in- 
elnstries.  while  eertain  sniiplementary  in- 
elnstries  are  still  ceimparatively  epiiet.  l\e- 


nijem  the  sheirtas^e  of  labor  in  many  in- 
elustrial  centers,  such  as  theise  of  Xew 
l',nf>lanel  anel  similarly  sitnateel  cities  in 
the  .Mielelle  West.  Cemsielerahlt-  labor 
meivements  will  he  reepiireel  to  correct 
this  conelitieen,  and  care  in  future  will 
have  te)  he  taken,  to  iirevent  the  with- 
elrawal  eef  skilleel  labor  from  the  points 
e)f  empleninent. 

.\  flurry  in  cemnne)elity  prices  has 
caused  anxiety  amon,e>  consumers.  There 


facturinj^  cost,  so  to  hriiif?  this  into  a 
belter  relationship  to  the  selling  price  of 
the  proelnct.  The  still  existing  hut  now 
only  sli.ght  weakness  in  the  earning  power 
of  our  industrial  plants  will  adjust  it.self 
automatically. 

If  there  is  one  cause  for  anxiety  it  is 
the  somewhat  rapid  change  from  a  state 
of  economic  depression  to  that  of  com¬ 
parative  prosjierity,  indicated  very  strik¬ 
ingly  by  the  double  line  of  the  above 


covery  in  these  is  hound  to  come  with  the 
heginniiig  of  their  annual  seasonal  ac¬ 
tivity. 

The  Siiring.  long  delayed,  has  arrived 
and  in  its  wake  has  come  the  long-ex¬ 
pected  wave  of  popular  buying.  The 
wage-earner  and  the  salaried  man  have 
realized  that  it  is  no  use  any  more  to 
hold  hack  with  purchases.  As  the  re¬ 
sult  retail  stores  all  over  the  country  will 
he  getting  hii.sy.  This  development  is 
helited  along  In  wage  increases  in  many 
industries  which,  while  they  have,  so  far, 
not  added  to  the  actual  purchasing  power 
of  the  nation,  nevertheless,  have  made  the 
consumer  more  hopeful  and,  therefore, 
more  inclined  to  spend  the  savings  held 
up  till  now  to  protect  against  a  recur¬ 
rence  of  had  times. 

Students  of  the  labor  situation  remark 


are  no  indications,  however,  of  a  heavy 
ujiward  movement  of  iirices.  True,  whole¬ 
sale  prices  of  many  industrial  commodi¬ 
ties  have  advanced.  The  increase,  how¬ 
ever,  is  not  sufficiently  large  to  cause 
hardship.  Also  manufacturing  expenses 
are  on  the  upgrade  which  can  not  cause 
surprise  considering  the  additions  to  the 
cost  of  raw  materials  and  labor.  But 
while  the.se  two  cost  factors  entering  in¬ 
dustrial  production  have  expanded  in  this 
manner,  manufacturers  somehow  have 
managed  to  improve  their  situation.  The 
average  margin  of  industrial  profits  is 
showing  even  a  slight  improvement,  as 
compared  with  the  last  month. 

This  tendency  to  larger  manufacturing 
economies  is  one  of  the  most  pleasing 
features  of  the  situation.  It  will  lead  in 
time  to  a  general  reduction  of  manu- 


chart.  Lightning  business  recoveries, 
with  strong  indications  of  “boom”  con- 
diti{)ns,  are  not  exactly  rare  in  our  eco¬ 
nomic  history,  and  hankers,  manufac¬ 
turers  and  merchants  have  learned  to 
view  them  with  concern  whenever  they 
appear.  The  wise  man  will  not  trust  too 
much  the  heralds  of  great  prosperity,  but 
wait  very  long  for  the  signs  of  steadiness, 
until  the  situation  has  declared  itself 
more  completely.  He  will  not  have  to 
wait  very  long  for  the  signs  of  steadiness. 
They  will  become  clear  with  the  new-  of 
the  development  of  the  national  crops. 
The  farmer’s  business  must  provide  the 
real  measure  for  the  strength  of  the 
economic  wave,  on  the  first  crest  of 
which  we  are  riding  just  now. 

Copyright,  1923,  by  L.  IV.  Alu’vn- 
Schiiiidt. 
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Ttm  a  painting 

h  Arthur  Krllk\ 


Home  of  Roger  W.  Babson,  Wellesley  Hills,  Mass.;  Benjamin  Proctor,  Jr.,  Architect. 
Ideal  TYPE  A  Heat  Machine  and  American  Radiators  installed  by  Barber  Co.,  Boston 


O  ARCO  191; 


When  Roger  Babson  invests  in  warmth 

Thousands  of  discerning  investors  have  May  we  suggest  that  this  same  advice  mig 
Dtofited  bv  Ro^er  Babson  s  business  re-  wf*!!  to  rliVnfc  Tx/hn  Ji 


-i-  profited  by  Roger  Babson’s  business  re¬ 
ports  and  financial  service. 

Recently  Mr.  Babson  made  an  investment  on 
his  own  account,  and  these  paragraphs  are 
from  his  letter  concerning  it: 

“The  TYPE  A  Boiler  installed  in  my  residence 
is  what  you  call  it — a  ‘Heat  Machine’,”  he  writes. 
“During  the  coldest  weather  we  attend  to  it  only 
twice  a  day  and  at  times  it  can  be 
left  sixteen  hours  without  attention. 

“My  experience  with  the  regular 
type  of  boiler  in  my  old  residence 
leads  me  to  believe  that  the  Type  A 
is  fully  20%  more  economical.” 

Mr.  Babson  often  advises  his  cli¬ 
ents  to  “take  a  loss”  by  selling  a 
bad  investment,  and  put  the  mon¬ 
ey  into  a  security  with  assured 
earning  power. 


May  we  suggest  that  this  same  advice  might 
well  be  given  to  clients  who  are  more  im¬ 
pressed  with  economy  in  the  initial  cost  of 
their  heating  plant  than  economy  in  fuel  con¬ 
sumption. 

For  the  Ideal  TYPE  A  Heat  Machine  is  a  life¬ 
time  investment.  Its  unique  construction  and 
automatic  regulation  assures  a  saving  of  from 
20%  to  33^%  in  fuel.  In  a  few  years  the  initial 
cost  is  paid  back,  and  thereafter 
fl  ^  it  continues  to  pay  a  dividend 

each  year  that  can  never  be  passed. 

i  To  every  Architect  and  Heating  En- 

I  gineer  whohasnot  full  specifications, 

j  sizes,  performance  and  construction 

i  details  of  the  Ideal  TYPE  A  in  file, 
we  offer  a  complete  book  describing 
!  them.  Your  name  on  your  letterhead 
j  sent  to  either  address  below  will 
'  bring  it  at  once. 


Ideal  Boilers  and  Amerjcat^  Radiators  for  every  heating  need 

104  West  42nd  Street,  New  York  Dept.  T-72  816  So.  Michigan  Ave.,  Chicago 


THE  HEATING  AND  VENTILATING  MAGAZINE. 


May  19,^ 
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HEAT  EMITTED  BY  DIRECT  RADIATION. 


lUseARCH  Laboratory  Standard  Data 
American  Society  of  Heating  and  Ventilating  Engineers 
Copyright  1921  _ 
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RADIATION  COMPUTING— Heat  Emitted  by  Direct  Radiators. 


Copies  of  this  Data  Sheet,  printed  separately,  S  -cents  each 


Copies  of  this  Data  Sheet,  printed  separately.  5  cents  each. 


21394  76  17758  63.33  15310  50.66  12570  44.33  11167  38  9703 

22478  80  18656  66.66  16080  53.33  13211  46.66  11736  40  10196 


table  3.  HEAT- EMITTED  BV  DIRECT  RADIATION-THREE-COLUMN  RADIATORS 

Room  Temperature  at  70  deg  fah 
Steam  Temperature  at  215  deg  fahr  _ _ _ _ 


Catties  of  this  Data  Sheet,  itrinted  sefiaratelv.  5  cents  each. 
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If  the  User  Were  Designing 
Vacuum  Heating  Pump 
He  Would  Have  It — 


CAST  PASSAGES. 
ELIMINATING  ALL 
PIPING  BETWEEN 
RECEIVER  AND  PUMP. 


AIR  DISCHARGE 
TO  ATMOSPHERE. 


RETURNS  FROM 
HEATING  SYSTEM 


\  H.  P.  MOTOR  WITH  BALL 

BEARINGS  SUPPORTING  PUMP 
ROTORS  AND  PREVENTING 
CONTACT  OI  ROTORS  WITH  CASINO 


DEI  P  DRIP  PAN  UNDER 
PUMP  AND  MOTOR  WITH  DRAIN 
CONNECTION. 


RECEIVING  TANK  FOR 
RETURNS  COMBINED  WITH 
SEPARATOR  FOR  AIR  PUMP 
DISCHARGE. 


LARGE  SETTLING 
CHAMBER  WITH 
CLEAN  OUT  PLATE. 


THREE  POINT  SUSPENSION 
OF  RIGID  BASF  AND  TANK, 
PREVENTING  MISALIGNMENT. 


NOISELESS  IN  OPERATION 
COMPACT  IN  DESIGN 
POSITIVE  IN  ACTION 
SIMPLE  TO  INSTALL 
SIMPLE  TO  OPERATE 
ATTRACTIVE  IN  APPEARANCE 
ECONOMICAL 


The  Jennings  Return  Line  Heating  Pumps  have  been  conceived 
and  produced  with  these  ideals  in  mind,  and  the  thousands  already 
specified  and  installed  are  testimony  of  our  success  in  meeting  these 
requirements. 

Our  Engineering  Department  is  at  all  times  ready  to  render  serv¬ 
ice  on  problems  relating  to  heating. 


NASH  ENGINEERING  CO. 

SOUTH  NORWALK,  CONN.,  U.  S.  A 


Please  send  graphic  device,  also 
bulletins  covering 

□  Return  Line  Henting  Pumps 

□  Boiler  Feed  Pumps 

□  Laboratory  Pumps 


NAME 


POSITION 


SOUTH  NORWALK,  CONN.,  U.  S.  A 


ADDRESS 


HIGH  EFFICIENCY 

CENTRIFUGAL  WATER 

PUMP  WITH  OPEN  TYPE 

SELF  CLEANING  BRONZE 

i 

1  IMPELLER. 

LARGE  CAPACITY 

POSITIVE  DISPLACEMENT 

BOILKH  KEfc'O 

CONNECTION. 

4  ASSURING  AMPLE  VACUUM. 
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Tr^de  and  Miscellaneous  Notes 


Coming  Events. 

May  20-23,  1923. — Semi-annual  nieet- 
intr  oi  tiu-  American  Society  of  Hcat- 
iiV4  anil  N’entilatiiif^  Engineers,  in  Chi¬ 
cago.  Headquarters  at  the  Hotel 
Drake. 

May  23-26,  1923. — Thirty-fourth  an- 
mial  convention  of  the  Heating  and 
ri|)ing  Contractors’  National  Associa¬ 
tion,  m  Chicago.  Headtiuarters  at  the 
Hotel  Drake. 

May  28-31,  1923. — Spring  meeting  of 
the  .\tnerican  Society  of  Mechanical 
h.n.gineers,  in  .Montreal,  Canada. 

June  4-6,  1923. — 'I'hirty-fourth  annual 
convention  of  the  .Xmerican  Boiler 
Manufacturer.^'  Association,  in  Hot 
Si»vings.  \’:i. 

June  20-23,  1923. —  h'ourteenth  annual 
meeting  of  the  .National  District  Heat¬ 
ing  .Xs'ociation  at  Cedar  I’oint,  O. 

June  25-30.  1923. —  .\ation:il  Exposi¬ 
tion  of  iUtildittg  Idetis  at  new  I’uhlic 
.Xiiihtoriittn.  Cleveland.  (  ). 

June  26-28,  1923. —  i'orty-lirst  annual 
cotiveiition  of  the  .National  .Association 
of  .Ma^tir  I’lutnhers  in  .\tlantic  City, 
X.  I.  1 1  ead(|uarters  at  the  Hotel 
Breakers. 

Sep’ember  10-13,  1923. — hjghteenth 

.iiimial  meeting  of  the  .American  So¬ 


ciety  of  Sanitary  Engineers,  in  Daven¬ 
port,  la.  Head<iuarters  at  the  Hotel 
Blackhawk. 

October  20-28,  1923. — Safety,  Health 
and  Sanitation  Exhibition  at  10()th  In¬ 
fantry  .Armory,  Brooklyn,  N.  Y. 


Miscellaneous  Notes. 

Denton,  Texas. — (Governor  Neff  has 
approved  bills  providing  for  expendi- 
ture.s  of  $.100,01)0  for  a  new  .Administra¬ 
tion  Building  at  the  North  Texas  Nor¬ 
mal  College  and  $110,000  for  enlarging 
and  improving  the  heating  plant  at  the 
College  of  Industrial  .Arts. 

Provo,  Utah. — Eifty  members  of  the 
I'tah  State  .\ssociation  of  .Sanitation 
and  Heating  attended  a  meeting  here 
recently,  when  organization  of  tlie  as¬ 
sociation  was  perfected  and  a  constitu¬ 
tion  and  by-laws  adopted. 

Columbus.  Ohio. — C  barges  that 
House  Bill  providing  for  a  board 
of  seven  members  with  i)ower  to  regu¬ 
late  the  construction,  alteration  and 
rc]>air  of  buildings  was  ‘‘slipped  in” 
the  Ohio  T.egislature  have  been  made 
by  the  .Allied  Steam  Heating  and  \’en- 
tilating  Trades  .Association,  which  is 


.opi)osed  to  the  measure.  C.  N.  O’Day, 
president  of  the  association,  declared 
the  bill  was  ‘‘a  most  vicious  piece  of 
legislation  and  should  be  defeated.” 

Portland,  Me. — .A.  M.  Rosebrook, 
Portland  representative  of  the  Gurney 
Heater  .Matiufacturing  Co.,  of  Boston, 
'was  elected  president  of  the  Plumbing, 
Steam  and  Metal  .Salesmen’s  associa¬ 
tion  of  Maine  at  the  eighteenth  annual 
meeting  at  Dunscroft  Inn  recently. 
()ther  officers  for  the  new  year  were: 
R.  C.  Parker,  The  Smith  &  .Abbott  Co., 
Portland,  first  vice-president;  Nathan¬ 
iel  M.  Doten  of  .Austen  &  Doten  Co., 
Bo>ton,  second  vice-president;  Allen 
M.  Pierce,  Worthington  Pumj)  &  Ma¬ 
chinery  Corp.,  Boston,  third  vice-presi- 
ilent;  h'rank  S.  Billings,  Austen  & 
Doten  Co.,  treasurer;  J.  Warren 
Chase  of  W  .  E.  Blake  N-  Co..  Portland, 
financial  secretary;  and  hiugene  H. 
Winslow  of  Winslow  &  Co.,  Portland, 
recording  secretary'. 

New  York  City. — The  Heating  and 
I’iping  Contractors’  New  A  Ork  City 
.Association  has  elected  the  following 
officers:  John  'P.  Dyas,  [)resident; 
(ieorge  AI.  Scott,  vice-president;  Wil¬ 
liam  1).  h'.mer)',  treasurer;  and  Henry 
B.  (ioinpers.  secretary.  These  officers. 


'onie  Subheiuliniis  Listed  I'lider 
MECIl.AMGAI.  DAPA 

I  atiiif;  .mii  Ventilatiiu  DiUa 
I  t  (>r  ni  i  ivi  njJ  Drive  and  Discharne 
\rrant:em»‘rits 

I  i  ssure,  Sqiuire  lioots  and  Velocity  Tables 
I  •pertii's  of  Dry  Air 

fr.'ssure  Ins.  Water  to  Overcome  Friction 
Loss 

.\  t  o  and  Circumference  of  Circles 
(  'cular  Equivalents  of  Kect.  Ducts  for 
Equal  Friction 


Beinji  ^  Perpetual  Catalog 

.^•iditional  new  paftes  to  be  published 
V  il  be  forwarded  to  the  owners  of 
tl  ese  cataloits  for  insertion. 


I 


^^Modern  Ventilating 
Apparatus” 


woultl  have  to  he  deserihed  in  a  per¬ 
petual  catalog.  The  Autovent  Fan  and 
Blower  (iOnipany  products  being  modern, 
they  have  issuetl  a  perpetual  catalog  that 
is  ail  eiieyclojM'dia  of  ventilating  infor¬ 
mation.  Every  modern  engiiu'cr  should 
have  it  and  can  g€‘t  it  hy  sending  his 
name  and  address  to  the 

Autovent  Fan  &  Blower  Co. 

DEPT.  H. 

730-736  W.  Monroe  St.,  Chicago,  Ill. 
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together  with  Robert  J.  Currie  and  eluding  the  Superbo  Water  Heater  awarded  in  March  in  36  eastern  States 
William  J.  Olvany  form  the  new  board  Co.,  Richardson  &  Baynton  Co.,  Phila-  or  about  seven-eighths  of  the  coun- 
of  directors.  delphia  Steam  Heating  -Co.,  Abram  try’s  total  construction  volume,  totaled 

Heating  and  Piping  Contractors’  Na-  Cox  Stove  Co.,  Mahlon  H.  Rickert,  J.  $175,7()rt,00(),  according  to  the  F.  W. 

tional  Association. — Directors  of  the  Howard  Hutchison,  and  the  Philadel-  Dodge  Cori)oration.  This  is  gri,-ater 

national  association,  at  their  recent  phia  Furnace  &  Supply  Co.  The  ex-  than  in  any  previous  month  on  record, 

meeting  in  New  York  approved  the  position  will  celebrate  the  240th  anni-  while  total  construction  contracts  for 
aftdiation  of  two  new  local  associa-  versarj  of  the  founding  of  1  hiladel-  all  classe.s  of  buildings  awarded  during 
tions,  the  Heating  and  Piping  Con-  phia.  the  month  in  these  36  states  amounted 

tractors’  Cincinnati  and  Racine  asso-  Carnegie  Summer  School. — Several  to  $371,447,000,  an  increase  of  32% 

ciations.  A  meeting  of  the  Committee  courses  of  lectures  and  shop  work  in  over  February,  and  14%  over  March, 

on  Apprentices  al.so  was  held  recently  heating  and  ventilating  are  offered  in  1922  in  27  of  the  states  covered. 

at  the  national  headciuarters  in  New  the  summer  school  of  the  Carnegie  In-  Boston. _ Ralph  S  Franklin  of  the 

York.  stitute  of  Technology  at  Pittsburgh,  FTanklin.  Inc.,  was  reelected 

Civic-Industrial  Exposition. — .\  luiin-  June  2S  to  August  17.  These  courses  president  of  the  Heating  and  Piping 
ber  of  manufacturers  in  the  heating  given  by  the  Department  of  Contractors’  Boston  association  at  the 

and  ventilating  lines  have  arranged  for  Heating  and  V  entilating  in  the  Col-  annual  meeting  held  recently.  Other 
exhibits  at  the  Philadelphia  Palace  of  Industries.  officers  elected  were:  P.  J.  McMurrer 

Progress  in  the  Coininercial  Museum  Residential  Building  Construction. —  of  The  McMurrer  Co.,  vice-president; 

in  Philadelphia,  May  14-2P,  1923,  in-  Contracts  for  residential  construction  W.  T.  Sinallinan  of  the  Isaac  Coffin 


MADE  IN  THREE  SIZES  TO  TAKE  CARE 
OF  WINDOWS  RANGING  FROM  25" 
TO  48"  WIDER  IF  NECESSARY  AT  ONE 
COST— NO  EXTRAS 


D  FOR  LITERATURE 


I  LG  ELECTRIC  VENTILATING  CO.  2858  north  crawfordave.  CHICAGO 

BRANCHES  IN  Al-l-  RRINCIPAL  CITIES 


THE  NEW 
PORTABLE  ILGAIR 
VENTILATOR 


XJERE’S  another  Ilg  devel- 
'^"opm'en  t — the  Ilg  air 

Portable  Panel — just  the 
thing  for  homes,  offices, 
stores,  hotels,  etc.,  where  a 
permanent  installation  is  not 
desirable. 


It’s  the  greatest  idea  for  1923. 
Fits  any  window — can  be 
installed  in  a  jiffy.  No  screws 
or  nails  required — simply 
hang  it  like  a  picture  on  the 
wall,  then  make  connection 
with  a  nearby  lamp  socket, 
and  the  job  is  done. 


Almost  Complete  Recirculation 

of  Air 


in  school  ventilating  systems  is  most  desirable.  Sa  ving  in  coal  by  recirculation 
is  from  50  to  75%. 


This  is  made  possible  by  the  use  of 

Fans  and 

Carrier  Air  Washers 


Buffalo  Forge  Company 

Carrier  Air  Conditioning  Company  of  America 

480  Broadway  Buffalo,  N.  Y. 


R.  S.Hallett,  Rntlineer 


R.  M.  Milligan,  Architect  i).  F.  Edwards  Ileating^Cu..  litg.  Contractors 

WOODWARD  SCHOOL/iST.  LOUIS 


for  movement  of  air,  elimination  of  odors  and  dust-borne  bacteria. 

Mr.  E.  S.  Hallett,  Chief  Engineer,  St.  Louis  Board  of  Education — states  that  in  the  new 
Woodward  School  shown  above,  92%  of  the  air  has  been  recirculated  through  the  heating 
season  with  a  75%  reduction  in  coal  compared  with  non-recirculation,  and  with  perfect 
ventilation — less  sick  absences  than  any  other  school  of  the  same  size  in  the  city. 

Buffalo  Conoidal  Fans  and  Carrier  Air  Washers  are  used  in  this  school. 


We  advocate  the  use  of  a  system  of  air  recirculation  as  most  scientific  and 
will  be  glad  to  refer  architects  and  engineers  to  authorities  in  its  support. 


Detroit 


run  n  HAT  INC  and  ventilatinc  magazine 


Co.,  trcasiiror,  ajul  Cliarlcs  \\’.  Sisson 
( reclectcdC  secretary.  The  directors 
chosen  were:  fi.  IC.  Harl)er,  M.  K. 
Chase.  William  II.  Oakes,  \\  .  S.  Cous- 
ens.  F.  .\.  Merrill  and  K.  S.  Clasliorn. 

Chicago. — TlH)nsands  of  vistors  were 
interested  hj’  exhibits  presented  hy 
heating  niannfactnrers  at  the  Chicago 
■■(  )wn-^'our-Honie”  exposition  recent¬ 
ly.  .\n  attractive  l)ooth  was  arranged 
l)y  the  Home  Oil  Heating  Corporation 
while  those  of  the  Xaster  Heat  Regu¬ 
lator  and  the  Continental  Oil  Burner 
corporation  also  attracted  comment. 
■‘Xokol,’’  the  sign  of  the  Xokol  oil 
Imrner  and  the  domestic  oil  burner  and 
water  heater,  ])roducts  of  the  American 
(  )il  Burner  and  Boiler  Co.,  was  an¬ 
other  center  of  interest  during  the  ex¬ 
position. 

Eastern  Trade  Golf  Association, — 
Xew  officers  were  elected,  reports  of 
the  1922  tournaments  read  and  plans 
made  for  1922  at  a  recent  meeting  of 
the  Fiastern  Trade  (iolf  Association, 
in  Xew  York  City.  Xew  officers  se¬ 
lected  were;  President,  J.  Barnum; 
vice-president,  hi.  I*'.  Keating;  secre¬ 
tary-treasurer.  R.  (i.  Bookhout;  caji- 
tain,  J.  B.  (iarfield;  lioard  of  governors: 
B.  W .  Bennett,  W  .  H.  Staples,  1).  C. 
C'haddock.  11.  S.  Maddock  and  C).  li. 
('uildschmidt. 

Detroit,  Mich. — The  twenty-ninth  an¬ 
nual  meeting  and  hamiuet  of  the  De¬ 
troit  I'ligineering  .Sneiet\'  was  held  at 
the  Cadillae  Hotel  in  Detroit,  .April 
2S,  witli  an  umi'-uallv  large  attendance. 
Speaker^  included  Dean  1'.  Paul  .An¬ 
derson.  of  the  I’niversity  of  Kentucky; 


Mayor  Frank  Fi.  Doremus,  of  Detroit, 
and  I’re.-'ident  David  h'riday  of  the 
Michigan  .Agricultural  College. 

Caldwell,  Idaho. — 1  Mans  for  the  con¬ 
struction  of  a  new  science  hall  and  a 
gymna>ium  for  the  College  of  Idaho 
have  been  made  jnihlic.  disclosing  that 
a  feature  of  the  gymnasium  is  to  he 
construction  of  a  central  heating  plant 
as  an  auxiliary  jiart  of  the  structure. 
M'he  two  buildings  will  cost  approxi¬ 
mately  $14().()()0. 

Columbus,  O. — .Allied  Steam  Heating 
and  Ventilating  M'rades  .Associatioti 
has  been  formed  in  Ohio,  with  head- 
(|uarters  in  Columbus.  .Already,  it  is 
-tated.  more  than  l.sO  firms  in  the  State 
have  become  members.  The  associa¬ 
tion  will  devote  its  effort-'  to  develop¬ 
ing  the  market  for  steam  heating  sys¬ 
tems  of  all  kinds.  The  organization 
is  the  result  of  the  discussions  carried 
on  at  weekh'  luncheons  during  the  i)ast 
year  of  a  number  of  Columbus  heat¬ 
ing  contractors.  M'he  officers  are: 
President,  Cortland  X.  O'Day,  Colby 
Merrill  Co.;  vice-president,  J'alward  D. 
Anderson,  .American  Blower  Company; 
secretary,  IXlward  h'.  Marshment.  heat¬ 
ing  contractor;  trustees,  Joseph  \V. 
W’uellner,  Peter  .A.  I'itzpatrick,  .A.  \V. 
Reynolds.  Dennis  J.  .\1  e(  lonagle ;  all 
heating  contractors,  of  Columbus,  and 
Knute  .\.  X’ylan,  heating  engineer. 

Manufacturers’  Notes. 

United  States  Radiator  Corporation, 
Detroit,  has  let  contraets  for  the  con¬ 
struction  of  a  two-storv  foundrv  ad¬ 


dition  to  its  plant,  to  cost,  win  n 
e(iuipped,  about  $100, 000. 

Walworth  Manufacturing  Co.,  l; 
tfin,  officers  and  employees  entertained 
Howard  Coonley,  president,  at  a  din¬ 
ner  in  honor  of  his  tenth  anniver.-'ar e 
as  head  of  the  comiiany  recenllv. 
About  .100  officers  and  employees  at¬ 
tended  the  dinner. 

C.  P.  Wadley,  president  of  h'xceUo 
Siiecialty  Works,  Buffalo,  .X.  Y.,  ha' 
returned  from  a  tour  of  the  Paeitie 
coast,  (luring  which  he  combined  busi¬ 
ness  with  iileastire,  visiting  San  Fran¬ 
cisco,  l.os  Vngeles,  Portland,  Ore.,  and 
other  cities. 

Union  Radiator  Co.,  Johnstown,  Pa., 
has  moved  its  J’ittshurgh  hraneh  to  207 
l''ulton  building.  Frank  .A.  Vance  has 
charge  of  the  Pittshurgh  branch. 

B.  F.  Stuitevant  Co„  B  oston,  Mas.'., 
has  purchased  the  plant  of  the  W'iscoii- 
sin  F.ngine  Co.,  at  Corliss,  Wis.,  for 
ajii  roxiiiiately  $100,000  and  will  relit 
it  for  the  manufacture  of  healing  a|)- 
paratus. 

American  Radiator  Co.,  Chicago,  h;i' 
purchased  two  blast  furnacis  at  Xortli 
M'oiiawanda,  .\.  Y.,  from  the  Doninr 
Steel  Co.,  and  will  produce  its  own  pig 
iron.  M'he  operation  of  these  furnace', 
whieli  have  been  idle  since  1919,  will  l>e 
resumed  at  an  early  date. 

Scott  Valve  Co.,  Chicago,  announces 
the  eli  clion  of  1C.  W  .  M'honias  as  pre-i- 
denl  and  treasurer,  to  succeed  C.  W . 
M'honias,  who  died  recently.  Other  oi- 
licers  elected  are:  F'.  P.  M'homas,  vicc- 


Complete  vjew 
No.  527  Sylphon 
Quick  Vent  Air  Valve 


Complete  view 
No  536  Sylphon 
Radiator  Air  Valve 


No.  527  Sylphon  Quick  Vent  Air  Valve  is  for  use  on 
steam  mains  and  risers,  in  conjunction  with  No.  536. 

Its  function  is  to  vent  the  larger  amount  of  air  in  these 
distributing  pipes,  and  take  off  the  radiator  valves  a  large 
portion  of  the  work  of  venting.  In  construction.  No.  527  is 
the  same  in  principle  as  No.  536,  except  that  it  has  no  float, 
because  being  installed  above  the  water  line  it  does  not  need 
to  stop  water.  Venting  orifice  is  3,/32  of  an  inch  in  diameter. 
Improves  all  low  pressure  steam  jobs.  Prevents  dead  end 
pockets.  Should  be  Installed  on  the  pipe  lines  of  every  well 
designed  direct  steam  system. 


In  No.  536  Sylphon  Radiator  Air  Valve  the  float  is  1* 
inches  in  diameter,  giving  greater  buoyancy  than  any 
other  air  valve  on  the  market.  Positively  closes 
against  water.  The  Sylphon  bellows  is  IFs  inches  in 
diameter,  giving  ample  power  and  movement.  Posi¬ 
tively  closes  against  steam.  A  small  bent  pipe  serves 
to  drain  the  valve  should  water  collect. 


Valve  Folder  WAV 


Send  for  Atr 


THE  FULTON  COMPANY,  Knoxville,  Tennessee 


Chicago 


Representatives  in  Principal  Cities 


New  York 
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American  Blower 

"SkSSSS-”  EXHAUSTERS  •  VENTILATING  FANS  •  AIR.  W  A  SHER.S  •  BLO  W  ER.S  •  ENGINES 

tpa^mapk  for  HE^T'IN’G  9  'VFNXiruA.XIN'G  9  DRYX^fG  , 

JHIL  ^111  COIMOXXION'IN’G  •  'DRAFT: 


Installation  of  American 
Blower  equipment  in 
American  Exchange 
National  Bank  Bldg., 
[Dallas,  Texas 


Wholesome,  washed  air,  giving  indoors  the  conditions  of  clean 
invigorating,  out-of-door  air,  is  being  demanded  more  and  more 
in  modem  industrial  plants. 

The  important  factors  of  air  quality — proper  temperature  and 
humidity,  air  movement  and  freedom  from  dust  and  bacteria — 
can  be  controlled  only  by  the  use  of  air  washers  in  conjunction 
with  a  heating  and  ventilating  system. 

American  Blower  Air  Washers  have  many  features  that  cause 
them  to  be  preferred  by  leading  architects  and  engineers.  The 
spray  nozzles  have  an  extremely  high  cleansing  and  cooling 
efficiency.  They  may  be  automatically  flushed  by  simply  turning 
a  valve.  The  design,  materials  and  application  are  selected  with 
the  judgment  of  long  experience,  insuring  durability  and 
proper  functioning. 

AMERICAN  BLOWER  COMPANY,  DETROIT 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES 
CANADIAN  SIROCCO  COMPANY,  LIMITED,  WINDSOR,  ONTARIO 

(271) 
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proiclrnt,  and  A.  i’.  (7)\\,  secretary  and 
manager. 

Cleveland  Gas  Burner  &  Appliance 
Co.,  Cleveland,  ( )..  has  established  a 
tiew  department  to  manufacture  iron 
and  brass  parts  and  special  fittings  for 
the  heater  trade. 

Uehling  Instrument  Co.,  I’aterson, 
X.  J.,  has  effected  an  agreement  with 
the  Combustion  hingineering  Corpora¬ 
tion,  Ltd.,  whereby  tbe  latter  company 
will  handle  its  products  in  Canada. 

Donnelly  Systems  Company,  New 
York,  announces  the  ai)pointment  of 
Webster  Tallmadge  to  have  charge  of 
the  company's  sales  and  service  de¬ 
partments.  Mr.  Tallmadge  was  for  a 
number  of  years  connected  with  the 
Westinglunise  Company  and  recently 
held  the  position  of  technical  manager 
with  the  Vacuum  Oil  Company. 

Harry  Booth,  newly  appointed  man¬ 
ager  of  the  New  York  office  of  the 
United  States  Radiator  Corporation, 
was  the  guest  of  honor  at  a  dinner 
tendered  him  recently  by  friends  in 
the  trade  in  Chicago  where  he  had  been 
manager  of  the  corporation’s  office  for 
a  number  (»f  years.  One  of  the  fea¬ 
tures  at  the  dinner  was  presentation  to 
Mr,  I’looth  (»f  a  silver  dinner  set  by 
a  group  of  friends  in  the  VN’estern 
Trade  C«olf  association  of  which  he 
als«»  was  an  active  meml>er.  Mr.  Ro^th 
succeeds  Albert  H.  Ross,  who  died  re¬ 
cently. 

Central  Station  Heating  Notes. 

Big  Rapids,  Mich. — Several  local 


manufacturers  are  planning  the  con¬ 
struction  of  a  central  heating  ])lant  to 
>upply  heat  to  the  Falcon  Manufac¬ 
turing  Co.,  Hanchett  Swage  Works  and 
the  Big  Rapids  Furniture  Co.  Hsti- 
mates  on  the  cost  of  such  a  plan  arc 
being  obtained  and  the  plant  may  be 
erected  this  summer. 

Virginia,  Minn. — The  city  council  has 
appropriated  $300,000  to  be  expended 
in  improving  and  enlarging  the  muni¬ 
cipal  central  heating  plant.  All  of  the 
city's  buildings  and  a  number  of  com¬ 
mercial  houses  are  heated  by  the 
plant  and  plans  are  under  way  to  con¬ 
nect  the  new  $400,000  City  Hall  and 
Recreation  building  soon  to  be  con¬ 
structed. 

Astoria,  Ore. — .\  franchise  for  the 
construction  and  operation  of  a  cen¬ 
tral  heating  plant  has  been  granted  by 
the  city  to  the  Consumers  Central 
Heating  Co.,  of  Tacoma,  and  prelimi¬ 
nary  surveys  are  under  way.  Tenta¬ 
tive  plans  call  for  the  expenditure  of 
$100,(X10  on  the  plant  which  would  sup¬ 
ply  heat  to  new  buildings  to  be  erected 
in  the  burned  area  of  the  business  dis¬ 
trict. 

Chippewa  Falls,  Wis. — The  city  has 
just  completed  construction  of  a  new 
$28,(M)0  central  heating  station  to  sup¬ 
ply  heat  to  the  City  Building,  new 
Junior  High  School,  the  public  library 
and  the  new  Island  Street  School.  The 
plant  operates  on  the  vacuum  system, 
with  provision,  however,  for  convert¬ 
ing  it  to  a  gravity  system  if  occasion 
demands. 


Vancouver,  Wash. — The  Vancouver 
Steam  &  Manufacturing  Co.,  winch 
took  over  the  plant  of  the  Colum'hia 
Dairy  Products  Co.,  and  converted  it 
into  a  central  heating  station  with  pro¬ 
vision  for  the  manufacture  of  ice  and 
storage  space,  is  now  supplying  heat  to 
sixteen  business  houses.  The  plant  has 
a  capacity  of  3().()0()  sep  ft.  of  radiation. 


Contracts  Awarded. 

Stockton,  Calif. — Bids  were  received 
as  follows  for  the  heating  and  ventilat¬ 
ing  of  the  new  Municipal  auditorium: 
Brandt  Bros.,  $65,379  and  $64.()7‘k 
Stockton  Plumbing  &  Supply  Co., 
$.52,177  and  $50,331;  J.  H.  Pecard,  Oak¬ 
land,  $50,642;  K.  P.  Sexton,  Stockton, 
$61,666;  and  Scott  Co.,  Oakland,  $62.- 
860. 

F.  J.  Donnelly,  San  Francisco,  heat¬ 
ing  and  ventilating  the,  new’  high 
^chool  in  Santa  Barbara,  Calif.,  for 
$50,996;  cast-iron  boiler.s,  $650  extra; 
ac-lditional  oil  burning  equipment. 
$2,760. 

Sweeney  &  Sons,  Santa  Barbara, 
Calif.,  direct  heating  system  for  the 
Santa  Barbara  high  school  for  $50,740. 

Freyn  Bros.,  Indianapolis,  Ind.,  heat¬ 
ing  and  ventilating  the  new  high 
ing  and  ventilating  new  grade  school  at 
Greengfield,  O.,  for  $37,277. 

R.  Raitz  &  Co.,  Toledo,  O.,  heating 
and  ventilating  Franklin  school  in  To¬ 
ledo  for  $33,000  and  plumbing  $20,400. 

Paul  E.  Mueller  Co.,  Milwaukee, 


PUBLIC  SCHOOL  No,  S2,  BRONX,  New  York  City,  N.  Y. 
Over  one  Hundred  Lehigh  Fans  are  installed  in  Nev  York  City'Schools 


LEHIGH 

MULTIBLADE 

FANS 

FOR  HEATING 
AND  VENTILATING 

\^HERE  large  volumes  of  air  are  to 
be  handled  at  comparatively  low 
pressures  such  as  in  heating  and  venti¬ 
lating  systems  LEHIGH  Multiblade 
Fans  are  guaranteed  to  be  equal  to,  if 
not  superior,  to  any  other  fans  on  the 
market. 


HERSH  BROTHERS  CO. 


654  Mill  Street 


ALLENTOWN,  PA 


Htfth  Speed  Type  "C 
Seri>Vane  Fan 


Hlfth  Pressure  Blower  Direct 
Connected  to  Turbine 


Stoker  Fan 


rHE  HEATING 


AND 


VENTILATING  MAGAZINE 


\Built  Ricmt  i 
NjIum  Ricmt/ 


The  New  Y ork  Blower  Co. 


Chicago,  Ill. 


La  Porte,  Ind. 


Peerless  Ventilator 


Pulley  Driven  Disc  Fan 
for  Mines 


Motor  Driven  Propelier  Fan 


We  manufacture  a  complete  line  of 
fan  equipment  and  appurtenances. 
By  concentrating  on  this  one  class 
of  products  we  are  able  to  make 
them  better  every  year. 

The  old  fallacy  that  fan  equipment 
was  a  luxury  is  now  known  to  be 
untrue;  it  is  an  economical  necessity. 
We  can  give  actual  installations  in 
all  kinds  of  industries  where  through 
the  wise  employment  of  feui  equip¬ 
ment  manufacturers  have  improved 
the  quality  of  their  product,  and  in¬ 
creased  production  with  a  reduction 
in  factory  cost. 

If  you  are  interested  in  drying,  humi¬ 
difying,  heating,  ventilating,  me¬ 
chanical  draft,  removal  of  shavings 
or  similar  installations,  please  com¬ 
municate  with  us.  If  we  cannot 
honestly  prove  facts  to  you  showing 
the  benefits  that  will  follow  from  an 
installation  for  your  special  problem, 
we  will  frzuikly  so  state. 

The  New  York  Blower  Co. 


Chicago,  111. 


Branch  Office*  in  Principal  Citie* 


La  Porte,  Ind. 


Peerless  Air  Washer 


Type  "C”  Seri'Van*  Fan 


Slow  Speed  Planing  Mill 
Bxhaustar 
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W  is.,  lu'atiiiir  tlic  new  community  liish 
school  in  C'rystal  Lake,  111.,  for  $2(),Oh3. 
'I'he  plunihinj^  contract  was  awarded  to 
.\rtliur  \V.  Murray  Co.,  1 1  oopeston.  111., 
lor  $11,822. 

Arthur  W.  Smith,  I'remont,  <  ).,  lieat- 
in.tjr  the  new  addition  to  the  hijrh  school 
in  Fremont,  O.,  for  $2(),.s24.  Mr. 
Smith  also  was  awarded  the  plumhini^ 
contract  for  $10,141. 

Pierson  &  Pierson,  Fairileld,  la., 
heating  and  plumbing  for  the  new  ad¬ 
dition  to  the  high  school  and  for  the 
new  grade  school,  in  Fairfield,  la.,  for 
$2.s,381.56. 


New  Incorporations. 

Suburban  Heating  Co.,  6740  Windsor 
Avenue,  lierwyn.  111.,  capital  $20,000, 
to  manufacture  and  deal  m  furnaces, 
stoves,  heaters,  power  plants,  etc.  In¬ 
corporators:  X.  S.  Mitchell,  L.  1C  Mc- 
(iiiire,  and  Sidney'  h'ri'.cli.  Correspond¬ 
ent,  Morris  Firsch,  6  North  Clark  St., 
Chicago. 

Cenco  Manufacturing  Co.,  18  W. 
Kinzie  St.,  Chicago,  capital  $2,500,  to 
manufacture  and  deal  in  heating  jilants. 
Incorporators:  Lester  FC  Lee,  Frank 
M.  Kaufman  and  T.  S.  Johnson.  Cor¬ 
respondent,  Cleland,  Lee  and  Phelps, 
155  X.  Clark  St.,  Chicago. 

Addison  Heat  Engineering  Co.,  361.1 
.\.  .Ashland  .\ve.,  Chicago,  capital 
$5.(K)0,  to  install  steam,  water,  vapt)r 
and  vacuum  heating  and  ventilating 
l)lants.  Incorporators:  Otto  Baer, 


John  A.  Fensterle  and  Walter  H.  Frie- 
liane.  C\)rresi)ondent,  ( )tto  Baer,  127 
X.  l)«‘arl)orn  St.,  CMiicago.  • 

High  Point  Plumbing  &  Heating 
Co.,  High  Point,  X.  C..  cai)ital  $50,000. 
Incorporators:  \\ .  (i.  Cranford.  P.  FC 
Swain  and  1.  .A.  Stith,  all  of  Winston- 
Salem,  X.  C. 

Republic  Plumbing  Supply  Corpora¬ 
tion,  102-104  Twenty-first  St.,  Brook¬ 
lyn,  X.  Y.,  capital  $50,000,  to  conduct 
a  heating  and  plumbing  supply  busi¬ 
ness.  Kichard  M.  Smythe  is  president 
of  the  new  company. 

Yelton-Weaver  Supply  Co.,  Spring- 
field,  Til.,  capital  $50,000,  to  act  as  job¬ 
bers  in  plumbing,  heating,  mine  and 
factory  supplies.  Principal  stockhold¬ 
ers,  H.  C.  AYdton  and  W.  W.  Weaver. 

Chausse  Oil  Burner  Co.,  206  Idnc'oln 
Building,  Detroit,  Mich.,  capital  $100,- 
000,  to  manufacture  house  furiiace 
burners,  hand  torches  and  oil-buniing 
ai)i)aratus  for  asphalt  street  repairing. 
Officers:  W.  McK.  White,  president, 
W.  G.  Chausse.  vice-president  and 
Wrap  P.  White,  secretary. 


New  Firms. 

Engineering  Service  Co.,  18125/> 
Main  St..  Waco,  Texas,  has  been  or¬ 
ganized  to  design  and  install  heating 
and  ventilating  work  and  to  furnish 
consulting  service  in  these  lines.  The 
head  of  the  company  is  G.  b',.  Gillespie. 
Mr.  Gillespie  was  the  engineer  in 
charge  of  the  heating  and  ventilating 


systems  of  the  new  Boren  &  So-wart 
(Trocery  Company  warehouse  and  of¬ 
fices. 

State  Heating  &  Power  Co.,  Inc., 
272  Walnut  St..  Memphis,  Tenn..  has 
been  f>rganized  to  contract  for  the  con¬ 
struction  of  power  plants  and  tlie  in¬ 
stallation  <7  ventilating  systems,  indus¬ 
trial  piping,  steam,  w'ater  and  vapor 
heating  systems.  The  officers  are: 
President,  W.  Harwell  Allen;  vice- 
president,  Lawrence  S.  Akers,  and 
secretary-treasurer,  D.  T.  Gildart. 

Charles  T.  Phillips  Co.,  Los  Angeles, 
Cal.,  is  the  title  of  a  new  engineering 
firm  which  has  recently  opened  offices 
in  the  Wesley  Roberts  Building,  Los 
Angeles.  The  company  will  specialize 
as  heating,  ventilating  and  electrical 
engineers.  The  personnel  of  the  firm 
is  made  up  of  Charles  T.  Phillips,  con¬ 
sulting  engineer,  of  San  Francisco; 
Arthur  Kempston,  recently  engineer 
with  the  Pacific  Fire  Extinguisher  Co., 
Los  Angeles;  and  F'red  B.  McNally, 
mechanical  engineer,  Fresno,  Cal.  Cat¬ 
alogues  from  firms  manufacturing  heat¬ 
ing  and  ventilating  apparatus  are  de¬ 
sired. 

Paul  R.  Postlewaite  Co.,  Clinton 
Building,  Columbus,  O.,  has  been  or¬ 
ganized  to  conduct  a  heating,  venti¬ 
lating  and  plumbing  contracting  busi- 
nes>.  Mr.  Postlewaite,  the  head  of  the 
company,  has  been  engaged  in  these 
branches  for  the  past  20  years. 


Our  trademark  means  PRECISION,  DEPENDABILITY,  UTILITY 


Get  in  the  Habit  of  Using  TELTRU  Instruments 


The  PSYCHROBOOK 

Has  been  improved.  Made  only  of  genuine  pigskin. 
Black  or  tan.  The  price  is  the  same. 


Psychrometers 
Thermometers 
Dust  Counters 
Pitot  Tubes  and  Gauges 
Air  Meters 
Microscopes 
Psychrobooks 

Complete  Engineering  and  Aerological  Test  Cases 


$7.50 


E.  VERNON  HILL  CO. 

Aerologists 

CHICAGO 

64  W.  Randolph  St. 
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REDUCING  VALVE 


RELIEF  VALVE 


STRAINER 


DAMPER  CONTROL 

CHAIN  TO  , 

CHECK  DRAFT  it*, 


2  OPENING 


^  COMP. 
STOP 


DRIP  TO  DRAIN 


(Patented) 


DRAIN 


Plumbers:  There* s  Money  in  this  for  You 

Take  aiJvantage  of  the  present  popular  demand  for  Automatic  Heat  Control 
Systems,  and  specialize  on  one  you  can  depend  upon  to  give  lasting  satisfaction. 


Mueller  Automatic  System 
of  Hot  Water  Heat  Control 


meets  every  requirement  for  both  plumber  and  customer.  It  is  easy  to  install 
— has  no  expansion  tank — requires  no  care — gives  no  trouble — is  entirely 
automatic  as  to  supply — saves  fuel — and  gives  you  a  good  profit. 

Write  for  descriptions  and  prices.  Ask  your  jobber. 


H.  MUELLER  MANUFACTURING  CO.,  Decatur,  Ill.,  U.  S.  A. 

PHONE  BELL  1S3 

Water,  Plumbing  and  Gas  Brass  Goods  and  Tools 

New  York  City,  145  W.  30th  St.  San  Francisco,  635  Mission  St 

Phone  Penn.  2468  Samia,  Ontario,  Canada  Phone  Sutter  3577 

Mueller  Metals  Co.,  Port  Huron,  Mich.,  Makers  of  “Red  Tip”  Brass  Rod;  Welding  Rod;  Brass  and 
Copper  Tubing;  Forgings  and  Castings  in  Brass  and  Bronze;  also  Brass  Screw  Machined  Products. 


'III 

1 

1 1 

1 

H 

1 1 

1 

1 

H 

1 

1 1 

V.  ' 


V 


<X4  run  HHATIXC  AND  DENT  I  LATINO  MAGAZINE  May.  ,923 


Var5ring  Opinions  on  Secretary  Hoov¬ 
er’s  Recommendation  to  Hold  Up 
Public  Building  Ppogram. 

Wide  difference  of  opinion  is  expressed 
by  business  men  an  public  officials 
throughout  the  country  on  the  recommen¬ 
dation  to  President  Harding  by  Secretarj- 
of  Commerce  Hoover  that  all  but  essen¬ 
tial  government  work,  national  and  local, 
be  held  in  abeyance  until  general  business 
construction  has  slackened. 

Some  strongly  commend  the  p<isition 
taken  by  Mr.  Hoen'er  as  presenting  a  wise 
solution  of  what  they  fear  is  rapidly 
l)ecoming  a  “runaway  market.”  Others 
are  equally  strong  in  condemning  any  plan 
which  would  delay  temporarily  public  con- 
.st  ruction. 

The  Manufacturers  Record,  of  Balti¬ 
more,  Md.,  has  taken  a  strong  stand  against 
Mr.  Hoover’s  plan,  arguing  that  such  a 
plan  is  “not  the  way  to  bring  about  long- 
confinued  prosperity  but,  on  the  contrary, 
is  the  way  to  bring  about  short-lived 
activity,  with  a  long  period  of  <lullness 
and  poverty  following. 

"If  the  power  of  the  government  or  of 
the  banking  interests,"  it  states  in  a  recent 
i.ssue,  “is  to  be  used  at  times  to  halt  i)ros- 
perity  and  building  activities,  merely  1k-- 
cause  prices  of  materials  and  wages  are 
regarded  by  officials  as  t(H(  high,  then  we 
will  have  fallen  under  the  domination  of 
a  paternalism  greater  than  this  or  any 
other  country  has  ever  known.” 

In  recommending  to  the  President  that 
the  government  hold  in  abeyance  all  ex¬ 
cept  al)solutely  essential  construction 
w(»rk,  Secretary  Hoover  stated  that  he 
had  concluded,  after  a  survey  of  the 
situation  "that,  at  least  for  the  next  sev¬ 
eral  months,  the  trades  will  he  fully  occu- 
])ied  in  private  construction,  all  of  which 
is  generally  needed  hy  the  country. 

“For  the  government  to  enter  into  com¬ 
petition  at  the  present  moment,”  he  con¬ 
tinued.  “will  give  no  additional  employ 
ment  to  labor  and  no  additional  produc¬ 
tion  of  materials  but  must  in  the  broad 
sense  in  the  end  disi)lace  that  much  pri¬ 
vate  construction.  The  governments, 
nationally  and  locally,  are  in  a  much  better 
position  to  hold  construction  work  in  abey¬ 
ance  than  are  private  concerns,  and  are 
in  Ix'tter  position  to  si)eed  up  in  times  of 
less  demand  as  w'e  did  in  the  last  depres¬ 
sion  as  the  result  of  the  Unemployment 
Conference. 


"I  would  recommend,  therefore,  that  you 
(  President  Harding)  direct  the  different 
divisions  of  the  Government  to  initiate  no 
new  work  that  is  not  eminently  necessary 
to  carry  on  the  immediate  function  of  the 
(jovernment  and  that  there  should  be  a 
slowing  down  of  work  in  progress  so  much 
as  comports  with  real  economy  in  con¬ 
struction,  until  after  there  is  a  relaxation 
in  private  demands.” 

"It  seems  obvious  that  the  best  welfare 
of  the  country  is  served  by  reasonable 
stability  of  prices,”  H.  C.  Blake  of  the 
Foos  Gas  Engine  Co.,  Springfield,  O.,  states 
in  indorsing  Mr.  Hoover’s  recommenda¬ 
tion  “and  is  injured  by  a  condition 
which  shifts  them  up  or  down  rapidly.” 

W.  S.  Hays,  secretary  of  the  National 
Slate  Association  with  headquarters  in 
Philadelphia,  takes  the  position  that  Mr. 
Hoover’s  recommendation  is  a  timely 
warning  to  the  “unscrupulous  material  and 
labor  interests”  and  that  delaying  govern¬ 
ment  work  constitutes  a  "constructive 
policy.” 


Chamber  of  Commerce  of  U,  S.  on 
Trade  Associations. 

\’oting  on  eight  separate  proposi¬ 
tions,  a  majority  of  the  business  or¬ 
ganizations  affiliated  with  the  Cham¬ 
ber  of  Commerce  of  the  United  States 
voiced  approval  of  the  existence  of 
trade  associations  in  each  important 
branch  of  industry  in  a  referendum 
canvass  recently  conducted  by  the 
chamber. 

The  referendum  covered  the  entire 
field  of  activity  of  trade  associations 
and  showed  unmistakable  sentiment  in 
favor  of  properly  functioning  organi¬ 
zations  which  would  be  prepared  to 
consider  all  problems  affecting  each 
particular  industry  or  branch  of  busi¬ 
ness. 

Important  propositions  submitted  to 
a  vote  included  the  following;  That 
trade  associations  should  be  free  from 
special  forms  of  governmental  con¬ 
trol;  that  statistics  of  capacity,  pro¬ 
duction.  stocks  and  sales  should  be 
collected;  and  that  interpretation  of 
statistics  or  other  comment  which 
could  induce  or  facilitate  concerted  ac¬ 
tion  on  the  part  of  members  should  be 
fiinitted  by  a  trade  association. 

The  committee  which  drew  up  the 


propositions  recommended  that  all  sta¬ 
tistics  regarding  prices  should  be  con¬ 
fined  to  closed  transactions  and  should 
not  refer  to  pending  transactions  or 
future  transactions. 


Wage  Scales  in  the  Building 
Trades. 

Twenty-eight  wage  raises  and  only  two 
wage  cuts  constitute  the  record  for  the 
past  ten  months  in  the  building  trades, 
ending  February,  1923.  The  rates  now 
prevailing  (February  28,  1923)  for  steam 
fitters  and  plumbers,  as'  compiled  by  the 
.1  iiiertcam  Contractor,  are  as  follows; 


(.Where  two  figures  are  shown  they  are  the 
minimum  and  maximum  wages  paid.) 


.■\kroii.  Oliio  . 

Plumbers 

.75 

. 85 

Steam 

Fitters 

.75 

.85 

Atlanta,  Ga . 

.70 

.  1.00 

.70 

1.00 

Baltimore.  Md . 

. 

".90 

Binghamton,  X.  Y. 

.  i!66 

LOO 

Boston,  Mass . 

.  1.00 

1.00 

Buffalo,  X.  Y.  ..... 

.  i!66 

LOO 

Chicago.  Ill . 

.  '.95 

~5 

Cincinnati,  Ohio 

.  i!66 

LOT 

Cleveland,  Ohio 

.  i’.io 

rio 

Ci>luml)ia,  S.  C.  ... 

.  iM'A 

Columbus,  Ohio  .  . . 

.  i!66 

foo 

Davton,  (')hio  . 

.  i!66 

LOij 

I)es  .Moines,  Iowa  . 

.  i!66 

LOO 

Detroit,  Mich . 

.  i!66 

LOO 

I)ul)u(|ue.  Iowa  .... 

.  1.66 

LOO 

Duluth.  Minn . 

.  "so 

“so 

l-irie,  I’a . 

.  1.00 

.80 

Fitchburg,  Mass. 

Grand  Kapids,  Mich. 

.  ".96 

'  .90 

Greensboro.  X.  C.  . 

.  i!66 

LOi") 

Hamilton,  Ohio  .... 

.  i!do 

LOt^) 

Indianapolis,  Ind. 

.  IA2'A 

iTje 

Tohnstowii,  I’a . 

.  i!66 

.S5 

Lima,  Ohio  . 

.  ".85 

~5 

Little  Rock,  .Vrk.  .  . 

.  1.121/2 

lT’L 

Los  .\geles.  Cal.  (rate 

per  day)  9.00 

.LOO 

I.ouisviile.  Ky . 

.  L25 

i.06'4 

.Memphis,  Teiin.  ... 

. .  i’.i7^ 

lT?!. 

■Milwaukee.  Wis.  ... 

.  i’.oo 

.90 

.Minneapolis,  Minn. 

.  ".Sl'/z 

irArsTv.^N^e  DOWN  DRAFT  FURNACES 

Designed  and  manufactured  for  any  make  of  Water  Tube,  Scotch  Marine  or 
Return  Tubular  Boilers,  for  high  or  low  pressure  they  can  be  attached  to  old  or 
new  boilers,  by  any  Steam  Fitter  or  Boiler  Maker,  from  information  given  on 
Drawings  furnished  by  us. 

With  our  30  years’  experience  in  this  line,  we  can  guarantee  proper  design  and 
workmanship. 

Write  for  further  information 

CHICAGO  DOWN  DRAFT  FURNACE  CO. 

115-117  So.  Clinton  St.  CHICAGO,  ILL. 

Manufacturers  of  the  Improved  Chicago  Hawley  Down  Draft  Furnaces 
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CotUd  Feel  the] 
WU  CAN  SEE 


IDs  All  on  the  Face 
of  the 

mIdWest 

UNIT  AIR  FILTER 

That’s  where  it  stays,  instead  of  being  carried 
forward  with  the  air —MIDWEST  FILTERS 
are  conceded  to  be  the  best  type  of  filter  for  sat¬ 
isfactorily  solving  dirt  and  dust  problems. 

The  air  is  cleaned  w’ithout  washing.  No  water 
sprays  or  pumps  are  used.  For  v^entilation  work 
— such  as  schools,  banks,  office  buildings,  specify 
MIDWEST. — It  provides  simplicity  of  oper¬ 
ation,  no  skilled  help  required,  and  all  units  or 
cells  are  inter-changeable. 

Kach  cell  can  be  lifted  from  the  frame  when  dirty 
and  replaced  with  a  spare  clean  cell  by  one  man 
without  a  shutdown.  The  dirty  cells  can  be 
washed  and  recoated  by  a  simple  dipping  process. 
The  entire  filter  is  extremely  compact  easily  in¬ 
stalled  and  has  no  moving  parts.  Upkeep  costs 
arc  practically  nothing.  Very  flexible,  as  it  can 
h(  increased  in  capacity  or  reduced  and  installed 
to  assume  regular  or  irregular  shape. 


Developed  after  careful  study  and  research.  A  proven  suc¬ 
cess  by  more  than  eight  years’  operation.  Now  cleaning 
over  40,000,000  cubic  feet  of  air  per  minute. 

Our  long  and  diverse  experience  enables  us  to  advise  you 
authoritatively  on  any  air  filtering  problem.  Let  us  know 
your  conditions.  No  charge  or  obligation  for  expert  engi¬ 
neering  co-operation.  Write  us  for  Bulletin  No.  F  4. 

Over  2,000  Installations 


Midwest  Steel  a  Supply  caE 

Executive  Offices :  100  EAST  45TH  ST., NEW  YORK 

Offices  in  Principal  Cities 
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1.(10 

1.00 

N'a^ln■ilU■,  Tcnn . 

....  1.12‘v 

1.12'.i 

Xcw  llavfii,  C'oiin . 

. S/'I. 

.S7'-^ 

New  N'ork  Citv  . 

_  i.li'i 

1.12'... 

Norfolk.  Va . 

_  1.00 

1.00 

Oklahoma  Citv,  Okla.  .. 

Omaha,  Nelir . 

_  l.Ot) 

1.00 

.00 

.90 

]‘hila<leli>hia,  I’a . 

_  1.00 

1.00 

I’ittshiirgh,  I’a . 

.... 

1.2.S 

Portland,  Me . 

. 90 

.90 

Reading,  Pa . 

_  1.00 

1.00 

kedfield,  8o.  Dak . 

. 90 

.90 

Kiehmond.  liid . 

...  .SO 

.7.S 

N.  \ . 

. ^ 

.9.(  '  .. 

Saginavv,  .Mich . 

....  1.00 

1.00 

San  F  rami'.co,  C:il . 

_  i.i-’l.. 

1.12' j 

Siivannali.  (la . 

. 90 

1.00 

?'liaron,  P.i . 

....  1.00 

Sioux  City,  Iowa  . 

_  1.00 

1.00 

1.12;. 

1.12'  . 

Shrevi'iioi  1.  l,.i . 

_  1.2.S 

1.2.'; 

St.  Joseph,  .Mo . 

_  i.i};.. 

1.12'. 

St.  bonis.  Mo . 

....  i’.2.s 

i.2.^ 

St.  J’aul.  .Mitin . 

_  .so 

..SO 

1.00 

St.  Peterslmrg,  F'la . 

_ •  1.00 

ht. 

.7.S 

Toledo.  Oliio  . 

_  1.00 

1.00 

Tuc.son,  .\ri/.  (rate  per 

day  )  S.OO 

SSht 

Washington,  I).  C . 

....  1.0(>>.» 

l.Oti'. 

Wel)Ster  t'itv,  Tow.i  . 

_  ”.7.S 

'’7.S 

Noungstown,  () . 

....  1.00 

1.00 

Current  Heating  and  Ventilating 
Literature. 

f  ’lulrr  this  hi'odiiin  is  published  each 
iiidiilh  an  index  at  the  iiiiparlaiit  articles 
on  tJie  suhjeet  oj  healiiui  and  7'entilation 
that  ha7'e  appeared  in  the  eiduinns  of  our 
eonleinporaries.  Copies  of  any  of  the 
iourmils  eontainino  the  arliJe  mentioned 
luiiy  be  obtained  from  'I' nr,  lli:.\Ti\r.  anh 
\’i:ntii,i.\ti  NC  M  i  \i:  on  receipt  of  the 
stated  price. 

HK.XTINC.  .Wl)  VI:nTII..\TI  NT. 

Siinrs  I'Or^c-  Slu>i)  Heating  and 
\  entiiating.  ( ).  II.  riatligate.  I*i»rg- 
ing  and  Meat  'I'reating,  vol.  *>.  1. 

Ian.  ])]).  .il  .17.  8  l*'ig'.  I’rnh- 

li'ti’s  eneonnieri'd  in  lieiiling  and  venti¬ 
lating  imlu-trial  ImiMings;  eoniiiarison 
nl  natnr.il  and  arlilieial  ventdatinn ; 
dii^t  eolU'cling  svsttnis. — ,S(!c. 

M  WOM  KTKks 

\  i-;\Tii..\Ti,\(.  .\l  K.ASi  ki'.\ii:n'1's.  .\  Precise 

-Manoineti  r  for  \  intilation  Measiire- 
nicnts,  \V;dt(.r  S.  W  eek^..  Min.  and 
•Metallurgy,  vol.  4.  No.  19.1,  Jan.  1923, 
I)]).  19-22,  8  I*'i,gs.  I  )etails  and  o])erat- 
ing  of  manometer  developed  In  author. 
—  eOp. 

on.  i-ri'.i.s 

111  KNI.NC.,  Hkkii  IK\T.  The  I’ractical  Use  of 
( )il  I'ueU,  .Mien  h'.  Ilrewer.  Comhus- 
tioii,  v(d.  8,  No.  2.  I'eh.  1922.  i)]).  94- 
97  and  194.  t'haraeti'ii.stics  of  oil 
luel. — .sop 


CoMiu'STiox.  Judging  the  Combustion  ,if 
Uiipiid  Fuels.  .A.  G.  Witting.  Iliavt 
I'urnace  and  Steel  I’lant.  vol.  11, 

1.  Jan.  1923,  pp.  125-127.  Formula  inr 
calculating  results  of  comhustion  from 
waste-gas  analysis  apjilied  to  liipiid 
fuels;  by-product  tar  used  as  tyjacal 
example:  moisture  calculation  not  es¬ 
sential. — 59(*. 

VKNTIL.NTIOX 

Moi  i.in.xc.  Shop.  X’entilating  a  Moulding 
Shop.  James  Mackay.  Domestic  h.iig., 
vol.  191.  No.  6.  Nov.  11.  1922,  pp.  227- 
229.  3  bigs.  X'entilating  and  air-con¬ 
ditioning  aiijiaratus  furnishing  6,999,909 
cu.  ft.  of  air  per  hr.,  installed  in  iron- 
foundry  moulding  shop. — .19c. 

SALESMEN  WANTED.—  Ivxper- 
ienced  heating  salesmen  to  call  on  heat¬ 
ing  trade'  are  wanted  by  a  nationally- 
know  manufacturer  of  boilers  and 
radiators.  State  experience,  present 
emjdeiynu'ut,  age,  relerences  and  preib- 
able  leecation.  .Aeldress  He>x  104.  care 
e)f  Heating  and  X’entilating  Magazine. 


FOR  SALE.— One  Bignall  &  Keeler 
pipe-cutting  and  threading  machine,  2)/.> 
in.  to  ()  in.  capacity.  One  ditto  Ys-in.  to 
2-in.  caiiacity.  Beilh  belt  driven  and  in 
good  cemdition.  .Also  one  Sprague 
electric  '/j-ton  boist  with  I).  C.  niote>r 
599  volts,  lu'ver  uncrated.  Bargain 
lirice'.  IMlward  lov  Co.,  Svracuse, 
N.  V. 


- - 

BARNES  &  JONES 


The  Barnes  and  Jones  Modu¬ 
lation  Vapor  and  Vacuum 
Systems  of  Heating  are  being 
specified  and  installed  in  some 
of  the  largest  and  finest  build¬ 
ings  in  this  country  by  the 
leading  architects,  engineers 
and  owners  o'f  these  buildings. 

\\  by  this  is  done  is  told  in  a 
new  catalog  just  out,  and  in 
offering  it  to  those  in  the 
heating  and  ventilating  field, 
Barnes  &  Jones  also  put  their 
20  years  of  experience  at  the 
disposal  of  those  having  heat¬ 
ing  problems. 


BARNES  &  JONES  1 

5  Melrose  Street  BOSTON,  MASS.  ' 


THE  IMPACT  AIR  WASHER 

The  cut  indicates  a  longitudinal  section  through  a  spray  head, 
showing  the  two  impact  nozzles  with  their  smooth,  round  orifices,  en¬ 
tirely  devoid  of  obstructing  vanes  or  spiral  passages.  The  conical 
scale  arrester,  with  its  numerous  holes,  each  smaller  than  the  nozzle 
orifice,  intercepts  and  retains  all  dirt  and  scale  large  enough  to 
plug  the  nozzles.  During  this  slow  accumulation  the  nozzles  spray 
at  full  capacity. 

Ash,  for  Boohld  K. 

THE  COOLING  TOWER  CO.,  Inc. 

15  John  Street,  New  York 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Even  the  most  modem  industrial  buildings 


are  made  more  profitable  by  these  specialists 

Ventilation  is  a  thing  easily  overlcx^ked  —  a  condition  that  does 
not  demand  attention  until  after  production  is  under  way. 

When  the  new  building  is  planned,  every  modern  labor-saving 
device  and  method  is  considered.  But  it  is  only  after  the  payroll 
has  started  that  the  menace  of  smoke,  gas,  heat,  steam,  foul  air,  or 
fumes  makes  itself  apparent. 

Arex  engineers  daily  find  new  buildings  in  which  the  effective¬ 
ness  of  modern  equipment  is  nullified  by  the  lack  of  proper  ventila¬ 
tion.  They  reveal  hidden  profits  in  every  industry — men  imable  to 
perform  efficiently — machinery  not  functioning  properly — material 
spoiling  because  of  conditions — hundreds  of  savings  of  such  magni¬ 
tude  that  the  cost  of  their  corrective  system  of  siphonage  ventilation 
is  only  incidental. 

A  rough  sketch  or  blue  print  of  your  building  attached  to  the  speci¬ 
fication  blank  below  carrying  a  description  of  your  conditions  will 
bring  you  a  complete  survey  by  these  experts  without  cost  or  obliga¬ 
tion.  Address  Arex  Company,  Engineering  Division,  1587  Conway 
Building,  Chicago. 


Arex  Ventilation  Is  Used  by 
the  Leaders  in  Every 
Field  of  Industry 

General  Electric  Company 
Hart  Parr  Company 
Quaker  Oats  Company 
Oliver  Plow  Works 
Pullman!  Company 
National  Biscuit  Company 
Wm.  Wrigley,  Ir.  Company 
Munson  Steamship  Company 
American  Car  &  Foundry  Company 
Com  Products  Refining  Company 
Continental  Can  Company 
American  Can  Company 
National  Carbon  Company,  Inc. 
International  Harvester  Company 
American  Steel  6#  Wire  Company 
Elgin  National  Watch  Company 
Henry  Disston  &  Sons,  Inc. 
Western  Electric  Company 
American  Sheet  6#  Tin  Plate  Company 
Crane  Company 


J.  C.  Ker  nchen.  Pres. 

INDUSTRIAL  VENTILATING  ENGINEERS 


Arex  Ventilation  Engineering  Survey  SPECIFICATION  BLANK 

We  drai  re  to  receive  Gra//5  an  engineer’s  J 

anaiysisof  the  following  Building;  1  Statt  iharacter  tf  work  or  hutinm  building  is  ustd  for 

We  are  troubled  with:  Fumes  Q  Smoke  [~1  Foul  Air  I  I  Heat  FI  Condensation  fl  Steam  fl 

Dimensions  of  Building:  Width . Ft.  Length . Ft.  Ceiling  Height . Ft. 

Construction  of  Building:  State  whether  Brick  [j  Concrete  Q  Frame  Q  Stucco  FI 

Type  of  Roof:  State  whether  Flat  Q  Slant  Q  Gable  □  Sawtooth  Q  Monitor  □ 

Pitch  of  Roof . State  how  many . inches  to  the  foot . 

Location  of  Floor  or  Room  to  be  ventilated . 

How  high  do  adjoining  Buildings  extend  over  your  Roof? . 

How  many  feet  distant  are  the  surrounding  Build-  \ 
ings.or  is  your  Building  entirely  unsurrounded?  )  . 


Send  rough  sketch 
or  blueprint 
of  building  with  data 
for  engineers  analysis 


Firm  Name 


Name  o{  Individual 


Title  of  Individual 


Street  Address 


MAGAZINE 


THE  HEATING  AND  V  ENT  HAT  IN  L 


mediate  vicinity.  Parties  capable  of  tie- 
gotiatins  for  contract  sales  netting  an 
income  of  from  $15,000  to  $20,000  per 
year.  This  is  based  on  actual  earnings 
of  other  representatives  in  less  active 
fields.  Technical  education  or  equal,  with 
sufficient  exjierience  in  this  business,  es¬ 
sential.  unless  jiarties  desire  to  invest 
enough  capital  to  emtiloy  subordinates 
with  such  ([ualifications  to  conduct  a 
sales  office  capable  of  handling  $500, (XM) 
yearly  business.  Company  seeking  such 
connection  has  an  old-established  busi¬ 
ness  of  highest  standing  and  is  capable 
of  supporting  such  affiliation.  The  pos¬ 
sibilities  of  the  business  demand  imme¬ 
diate  action.  .\ddress  Henderson,  care 
of  Heating  and  Ventilating  Magazine. 


It  you  have  an  acquaintance  with  ar¬ 
chitects.  engineers  and  contractors,  and 
have  sold  heating  and  ventilating  sys¬ 
tems,  you  can  capitalize  your  efforts  and 
exiieriences.  We  have  an  excellent  op¬ 
portunity  for  a  high-grade  salesman,  one 
who  under.stands  heating  and  ventilating. 
.\ddress  Herman  Xelson  Corporation, 
Moline.  111.,  and  we  will  fullv  ex])lain  our 
WANTED— H  eating  and  ventilating  j  roiiositon. 
salesman  for  eastern  Iowa  and  northern 
and  western  Illinois  and  Indianapolis  ter¬ 
ritory.  If  you  can  (pialify  as  a  good 
salesman  for  our  products,  we  have  an 
excellent  opportunity  for  you.  W  e  manu¬ 
facture  and  sell  the  L'nivent  system  of 
\entilation  and  a  system  of  steam  circula¬ 
tion  commercially  known  as  Moline  Heat. 


Advertisements  under  this  heading,  $2.00  per 
inch,  payable  in  advance.  A  1-in.  advertisement 
contains  35  words.  To  secure  insertion  copy 
must  be  received  not  later  than  the  20th  of  the 
month  preceding  date  of  issue. 


WANTED — .\  thoroughly  capable 
business  man  to  act  as  representative  for 
exclusive  territory  for  refrigerating  ma¬ 
chinery  manufacturer.  Must  have  es- 
talilished  connections  and  reputation 
among  leading  architects  and  contractors 
in  and  about  New  ^'ork  City  and  im- 


JAMES  M.  SEYMOUR 


Established  1888 

Lawrence  St.,  Mechanic  St.  and  Kirk  Place 
NEWARK  NEW  JERSEY 


PROPELLER  TYPE  FANS 


A  large  New  England  Chemical  Plant  where  sevenj 
(7)  Wing-Scruplex  Exhausters  are  exhausting 
fumes  directly  from  seven  vats. 

The  Unique,  Compact  Design  of 


THE  ymG:SQRUM.EXEXHAmTER 

M6.  ui.  Off* 

Simplifies  Localized  Ventilation 

A  localized  ventilating  system  wdth  a  Wing-Scruplex  Exhaust¬ 
er  is  the  most  efficient  method  of  keeping  the  air  in  your  plant 
fresh  and  pure.  It  exhausts  the  heat,  smoke,  steam,  grease, 
vapors,  fumes,  etc,  directly  from  the  machines,  vats,  or  pro¬ 
cesses,  etc.  These  elements  are  carried  off  from  their  point 
of  origin  before  they  have  a  chance  to  spread  throughout 
the  premises. 

i  We  would  like  to  explain  how  the  Wing-Scruplex  Exhauster 
is  doing  this  in  many  varied  ways  for  hundreds  of  satisfied 
users. 

Write  jar  complete  information  on  this  modern  Exhauster 


SEND  for  BULLETINS,  PRICES  and  DISCOUNTS 


MOTOR.  ENTIRELY 
OUTSIDE  CURRENT 
Of  VAPOR  OR,  Alio 


'BEARING  IS  FLOODED  CUNSTANTLY  VIATH 
IFHESM  CLEAN  AIR  •  Al*!.  hanplED  DOES 
NOT  cone  IN  CONTACT  WITH  SEARING 


Where  Service  Counts 

Here  is  the  oftloe-honie  of  hundreds  of  Chics- 
iro  business  men  ami  women,— the  State-Lake 
Buildinc:.  In  this  great  building  dependable 
service  is  the  prerequisite  of  all  their  equip¬ 
ment.  In  line  with  this  policy,  the  vital  prob¬ 
lem  of  a<lequate  heating  has  been  delegated  to 
Twin-Fire. 

If  you  are  planning  a  new  boiler  setting,  this 
eomplenientary  evidence  of  Twin-Fire  efficiency 
sliould  warrant  your  investigation  of  the 

!lwin-Fire 

HAND  STOK«* 

’/t  Burnm  tHm  SmoM 

The  Twin-Fire  Hand  Stoker  is  adaptable  to  boilers  in  office  and  factory  build¬ 
ings  and  large  apartments.  It  increases  lioiler  imwer.  decreases  fuel  consump¬ 
tion  and  eliminates  smoke,  .\bove  all  it  is  dependable. 

Write  for  our  book  “More  Boiler  I'ower  With  Less  Coal.”  Also  our  simple 
analysis  sheet  if  you  want  us  to  make  a  report  on  your  coal  consumption. 
L*‘arii  more  about  the  efficient  Twin-Fire  Hand  Stoker  today.  There’s  no  ob¬ 
ligation  on  your  part  and  the  information  ma.v  prove  valuable. 

TWIN-FIRE  FURNACE  COMPANY 
1253  1st.  Nat’I.  Bank  Bldg.  Chicago,  111. 

“'Succtuful  Furnace  Builders  Since  1898’' 


BY  THE 
PAN  — 
KEEPS 
CLEAN 
gPCOOL 
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L  J.  WING  MFG.  GO. 

FANS  and  UNIT  SMALL 

BLOWERS  HEATERS  TURBINES 

9th  Ave.  and  Hudson  St. 

NEW  YORK 


